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(57) Abstract: 



PURPOSE: a method 
of aligning RLL(run 
length limited) code 
with improved DC 
restricting function, 
encoding/decoding 
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method and decoding 
apparatus efficiently 
restrict a DC 
component of a code 
word stream, and 
reduce a bit number 
of code word using a 
part or all of an 
existing code word. 

CONSTITUTION: A 
method of aligning 
RLL code with 



improved DC restricting function comprises steps of arranging 
a pair of code groups for performing a DC(direct current) 
restriction control of a code line, and arranging a parameter 
showing a signal of a DC value in a code word and a feature 
of a parameter for estimating a DSV(digital sum value) 
direction of a next code word to be opposite to each other. 
An encoding method comprises steps of encoding an input 
data of m bits using a code word of controlling DSV, or 
encoding the input data of m bits using one out of a main 
code group and a code group for distinguishing a repeated 
code word, wherein the main code group has a first 
parameter having the repeated code word and in which each 
code group shows a DC value in the code word, and a 
second parameter for estimating a DSV direction of a next 
code word, a signal of the first parameter and a feature of the 
second parameter are arranged to be opposite to each other. 

COPYRIGHT 2001 KIPO 



if display of image is failed, press (F5) 



http://.../Kpa_fulltext.cgi?appl_no=1 01 999004203 



2003-12-16 



WIPS PIView 3.3.2.6 





(19) CHffEJ^5IS(KR) 
(12) g]|f^gS(A) 




(51) Int CI 
G11B 20/10 


(11) ^2000-0067781 
(43) S?H^» 2000^11^25^ 




(21) e^J^s 

(22) sssxi- 


10-1999-0042032 
1999tS09S30S 

I ui yyyuu 1 4^o4 iyyyaU4^^is ui eitu ^m\nj 
1019990022574 1 999£06H 1 6ii Cfl*>°]^(KR) 




(7D M^iej 
(72) »a» 


442-373 

33|£ 4*3! A| W¥=? 0H^3e 416 
442-470 

^^l£^HAIih^^9e§1053-2gi!0mfM231§301S 
143-191 

ah s ^ ^ ai a a xi- a 1 §229-24 




(74) cnaiei 


449-830 

3 }| AI 0| §3 AH EJ684-6 
0ISH ' 

^ AH g 






Ul 0 0 

CH S. 
taA a 




(54) 


3H£!£! OC 2)2) s^S 3>fe R L L 2£ dH X| SB, SS SI ^5 &X\ 





52^ 

S ^SOilb 3H£19 DC ^ te§«B 3±b RLL 3E dH xl gjffl, % ^£ SXPI- JHAI3CH 9XOt. B 3E^£| DC XKHM 

^|6H 2j& XHI OH 3»h Dl^m 3E bHx|5^, 3E 3S»LH0II §^§1 ££3 = 011 SHSmfe 3££J 3£?-J£LH°J DC&S UEfUib EtEJ 
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£ 6a£^ £ 6b b S CHI 216* (1.8,8,12) 3£2J Afg ^bth 3E?-JE°J 4^fi SPJ 30! CK 

£ 7a LHXI £ 7eb £ 3a % £ 3b0il £AI9 a a Oil HJ6H (1.8,8,12) 3£°J ^ SSEOICK 
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£ 9a LHXI £ 9eb £ 3a 81 £ 3b0il £AI3 ^SOil 2|6H (1,8,8,12) 3£2J DSV Xi\0\m S£ HSHOm. 
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£ 12a LHXI £ 12cb ^ £&52fb ^£21 DSV XilCHg £^22j DB OHOICK 

£ 13a LHXI £ 13cb £ 12a LHX| £ 12c Oil £A|@ 3£?-J££fb CSV ¥12[ INV2J ^§OI »C|P|- EJ£^ bfixIS DSV XHOIg 55 £^5°l 

om oiioiq. 

£ 14a Si £ 14bb £ 5a SS £ 5b0ll £AIS RLL 3E 31 ^§ OIS»0| (1,8.8,12) 3E1 «e 3E Zlg ^£ g*g£| a ^ A| Oil CHI 
CUE SgEOICh 

£ 15a mil £ 15eb £ 14a Si £ 14b0ll £AI9 »S0|| 2J6H (1,8,8,12) 3£°l ^ E^SOIP. 

£ 16b £ 14a H £ Ubdl £A|@ »B01 SJ6H (1,8,8,12) 3££>1 DSV A 01 8 ^ E&SOIQK 

£ 17a LHXI £ 17eb £ 14a 32 £ 14bOH £A|£! SgOII SJ6H (1,8,8,12) 3£°J DSV XII 01 g M£ St*SO|CK 

£ 18b £ 15a LHXI £ 16011 £A|@ ^ SSBLEJS OISWOI (1,8,8,12) 3££J HI SI §J£ fifii £20IP. 

£ 19b £ 15a LHXI £ 16011 £A|£ ^ S^SEIM OlgShOI (1,8,8,12) 3£°] |NV WBH3IEIS 21 m DC sUfM MSJ ££OIP. 

£ 20£ £ 15a LHXI £ 16011 EAIS ^ ^^5°JI OlgSFOl (1,8,8,12) 2£°1 DSV 3£ 312^ BIS DC ^ S°J SEHOICL 

£ 21S £ 15a LHXI £ 17011 £A|Q ^ £^2£f £5 2^Si 0|g8>01 (1,8,8,12) 3£°] DSV XII 01 § CHXI tU^M *^»2l« CEHSJ DC ^ 
& 111 aei £201 P. 

£ 22a£J- £ 22bb (1.8,8,12) 3£2j ^g£| m ^A|0||OH °M£OiP. 

£ 23b £ 7a LHXI £ 9e0ll £A|Q 3£ ^&5i AUSfb S U90II 2|» (1,8,8,12) 3£0H/d Mgf 4^ 2ib gJI IIH@2I » OilgOIP. 
£ 24g £ 15a LHXI £ 17e0i! £A|g 3E 3^51 Mg8hb S BSOH 2|» (1,8,8,12) 3£0HA| Mgf 4= Sib §}| IIH&!°J ^ OJIMOIP. 
£ 25^ g ^ S Oil AH AtgElb ncg^ XIAI^b 3£ 3M2J LHgg SSIS 50IQ. 

£ 26a 91 £ 26bb £ 7a LHXI £ 9eOII £A|& 3£ ^^51 Mguhb £ 22011 £AI9 SBOII 91 m 3£fi £!£H^ QIOIEIS 

(1,8,8,12) 3£2J »B2| fi ^A| Oil Oil WB ^g£0|P. 

£ 27^ £ 26a ^ £ 26b0i! £A|^ ^£ u JSi 4^5PI «» S ttSOII 21 & (1,8,8,12) 3£°| SM2| SJ ^AIOIIOII CUE U^£0IP. 

£ 28a Si £ 28bb £ 15a LHXI £ 17eOII EAIS 3E ^^51 A^Shffl, £ 220H EAIS SB Oil HJ6H 3£M ^£H2J QIOIEIS 

b (1,8,8,12) 3£°| ^£ a§ gAIOIIOII Hf^ SSEOICL 

£ 29b £ 28a ^ £ 28b Oil £AIS 4=iy3PI Hi: £ ^SOil (1,8,8,12) 3£21 Sx|2| DIE ^AlOHOil CLfE U^£0ICh 

^S°l ^AilEh 

^SOI ^mb ?ls ^ 3 ^Ot°J SBH^I ^ 
e m bl^2| §2 ?-|£g ^JM ^^5hI2 P-AI ^S!5lb ^O^Oil Em 51£^, ^61 3^£ ^l^/XH^M fi^shb ^P^3 ^1^/ 

XH^ &XIS mm RLL(Run Length Limited) 3 £ Oil AH 3£?-l£ ±^&2\ DC SUF^^^ cho^^ (1,8,8,12) 3£g ^ ^ oH AH dHxISF 

b ^S. ^^5E ^S2f ^5 &Xl Oil 310IP-. 

S-CI^B ^l^/XH^ §xl Oil AH §1£H°I §SI SCI^BOil ^t^Eh ^^5^b ^^2J- g-p^3^¥Ei XH^9 ^£H°I §^ 

b ^SAI y£| A^£lb 3£b (d,k,m,n)^ S^£lb RLL 3£0|CK i^P^B^b CD(Compact Disc), DVD(Digital Versatile Disc) mo\ 91 

£.D\, miW DVD MP- H^£ ^1^ Si XH^OI S?£Jb Hil£(High Density:HD) P^:B(^S HD-DVD£hI2£ 7»mSH 91Q. 

01 Z)^£ CI^BOii Af§i 4^ SAb RLL B£ m (1,7,2,3) 3££] gj ^OP^ 2T(d=1), 5|CH £1 ^OPh 8T(k=7)^AH ^ IJOPf Xilt[ 

£Jb "Si ^^XIB 2i£01, 3£ 5H0IM Rb R=m/n=2/3ei B£0|P. Tb 3£?-l£LH bl^ Z_^OIP. 

£ 1aOil £A|& b^£f SOI CHOI EH 2bl^0|| CH§H 3bl^£| xH^ Uj^^ 90I ?l&.^ 3^ ^, A^gXl- QIOIEI "00" □§ A^gXh CHOI 

EH "00"0| m S^2f "01 "01 m S^, £b M§Xf GH 01 Ei "10" C|§ MgXf QIOIEI PI- "00"^ § "01 "Ol §S?il^^ ^0| 22(d=1) 

§ ?ia5hP|| £l£^ £ 1bO|| £AI9 ^Mi MmmO\ CHSIW3 SIP. 

^dliSJ (1,7,2,3) 3£b 3 3£ XFxH^AHb 3££| DC & 4 s 2ib ^IbOl gJOIAH, M^IM ^PhShXI &g (1.7,2,3) 3£2| DS 

V(Digital Sum Value)£J ^Ol =*&m £AI^ £ 2 Oil AH £ ^ 4^ SA^OI, DSV ^OPf "0"^^ ^^6^X1 &bP. OIEH^ 3£fi ZlDi^ IP^3 A| 
^^JOil A^ih 3^ P^3^¥Ei 2Pl^ei RF <il^S 015! <i!^^ QIOIEI #2101 Ai (QIOIEI 2»» aSSHlSE XilCH^ 

PI^M 5S» OH-ia- ^£HU XIICHPH S S^^J XilOl^ig S&6Fb AiaPII (servo unit)0il£ 3£°j XH^Eh ^^01 ^gj£|CH ^S^M DIxMl 

aoi ai^i^hi ±im&o\ ximsjb bxiisoi aaci. 

^SOI OI^HXF ohb ^l^^l 21X11 

^^3PI ^lohOI, g ^S£l 3£?-|£ ^^ajoj DC gn[^og 2|^mb 3^£ P^3 AJ^iJOil *\mm (1.8, 

8,12) 3£M tiH x| 6^b SSI XilSSfb Ql 2iP. 
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B »82| OB 3E?JE ^egyo] DC 3^8 aH^o^ ^jgmb (1,8,8,12) BE2] ^Si XHlgmb Ql 21 CK 

g g*S2J EE CfE DC ?l» DSV XHIOHg 3E BE ?-]E18 ^ £t*S0ilAH 01 01 MgEJB 21b BESIE gJ¥ SEb 2 

¥1 30i^ OlgSK* BE?-1E2| b|M4*« 4- 21b ^Si XHSSFb CHI 21 CK 

m «vgo| ^ ^^S°J 3E?^E ^£ ^, BE?-IEU12J DCStg LhEfUlb HfEJD|Ei£J CSV 2] ¥s2f Cfg BE?HE2] DSV £101 

»98 on-^afb n^oiEiei invhj m^m sicu^ ois& ^ e^ssi-b ^E2i dsv xnicng as oigmot aiir^ei dc ^a- §i 

1 3£b »98 UlSSfe Ql SUCK 

e g*gsi se besie ^sag oc ^gmb (1.8,8,12) besj ^s »is«Ffe qi sick 

S *aS| EE DC 2<ojs DSV XII Oig E£*S2| 3E ?-IElB ^ ^^S Oil AH 0I0I A>g£|3 21b BE?-IE S¥ EEb 2¥1 

3CHS 01 S 6K>t ^59 3E?-IE1 ^55fb u JSi XHI^SFb Ql 21 CK 

S £ QE ^ £^£2J 3E?JE m& ^, CSV2I- lNV2j £lCH^ OISS ^ £^S2fb ^E2| DSV XilOHg MS S^5I 

Olgmai 3E?JEi ^56fb SSI XHl£6rb Ql 21 CK 

S g*S°i EE CfE 3gJE P^B A|±@]0|| (1.8,8,12) 3E^ ^S SXIS XH!S6rb Ql 21 CK 

&D\m BS8PI $\o\W, B g^gOil 2|S RLL 3E bH x| SSS iJS & 1101(d), 5lOi S S0|(k), QIOIEH b|M UOI(m), 3E?-IE bl 

M SJ0|(n)M UEILHb (d,k.m.n)°S SSEJb RLL(Run Length Limited) 3E1 £Sg6H/d 3E?-)E^ 3*fc ^SOil df£f 3M^9 3E 311 
1 bHxl Oil 2101 AH : 3Ei2| DC ^ XHI CH M ¥1 §H HI 01 J I- ^te© 3E dHx|5r3, 3E Bl^LHOil gflS r^BEOil 8HS 

6fb BE2J BE?-IEUi2j DC&S LhEIUib Hh£4-01 Ei (CSV)2J ¥s2f Qf§ BE?-IE2J DSV(Digital Sum Value) S 01 gfSS 0||*Sfe 311- Em I 
EI(INV)2| ^SOI AH^ SIE^ BHxIoFb ^ ^§2^ 8H2 21 CK 

S g^SOil 2\m ^SS ^CI^B }|H|/XH^ SXIOHI 2J<=*Elb QI0IEH1 SS §j 1101(d), 5|CH ?d ^0!(k), CHI 01 EH bl^ ^0|(m), 3E?^E 
bl^ ^0|(n)M UEfLHb (d,k,m,n)o^ S^EIb RLL(Run Length Limited) 3ES ^S8fb CHI 21 OH AH : DSV M OH API0I2 S^EJb m 
bl^£| QIOIEHM DSV XHIOHg 2E?HE1 4^6HAH ^50, 3SXI 8t2S S^EJb m b|^£J Ql 01 EH ft, §^ 3E^E1 ^HIDM ^ 3E 3 
g£J 3E?-JEMB 3E?HHLH2I DC(Direct CurrenOS^e UEFUIfe XHI1 Eh^O|EH(CSV: Codeword Sum Valued ¥121 Qf§ 3H?-IH£J DSV 
£01 011^6^ ZHI2 n^D|EH(INV)°J ^SOl AHS ^CH^ EJ£^ bH xl & ^3E 311, 3H?4E°I ^§1 BE Hit 

m CHE 3E Zie°J 3EtIE1 <y^SHAH S5o[b E^IM ^SE^ 5H2 21 CK 

g ^§011 ^S DSV(Digital Sum Value) ZHICH APIOI^ S§4^°J Qt 01 EH OKI- S^EJb m bIMSJ CHI 01 EH H DSV XHICHg BE 

£iE^AH fflSSI-H, DSV XHICH APPl- OhUS. S^EJb m bl^SJ QIOIEHM. 3EtIE1 ^»hXI 01 ^ BE Hl^J 3E?-JEic BE?-IELH 
2J DC(Direct CurrenOStM UEJ-LH^ XHI1 I&a-DI EH (CSV: Codeword Sum Value)°1 ¥121 CfM BE^IESj DSV £01 Oj|^6fb XHI2 » 

EhOIEI(INV)°J ^SOI AH^ *}0\Dt E]E^ bHx|2 ?3E 311, BE?-JE£| BE 311 g OH E ^ BE BISJ BE 

?4ESAH ^53 RLL(Run Length Limited) BES Afgafe ^CI^B ^l^/XH^ SxlOUH ^j^£Jb BE^-IE ^1BH°J CHIOIEH^ ^S 

6^ ^S ^SCHI 21 OH AH: 3E°-IE EJ^BHAi, 012 BELIES! CHI HF^ ^SSrBXj- §fb BE?-jE^h 21b 311 UEFLHb 

XHI3 UhE.rOIEH(ncg)S ^^Sfb Eh^l: ^ £!£JS XHI3 BBFOI EH(ncg)^r XIAI^b BE 310IIAH ^ ^HSJ SUB ^XH BE?-IE^r ^XH6HI u* — 
^ XHI3 Hf^D|EH(ncg)0IIA1 XIAlofe BE 31 e 6hU0ilAH ^S6h3Xh ofb BE^-IEOII CHSSte m bl^Sj ^!SH2J QIOIEH^ ^S6fb 

E^IS f§ES mB 21 CK 

^ ^SHI ^S Sxlfe 5l4i gd ^ 01(d), gn ^OI(k), CHI 01 EH Hl^ ^OI(m), BE?4E b|^ ^0|(n)M UEfLHb (d,k,m,n)2£ S^EJb RLL 
(Run Length Limited) 3EI AhSSfe SCI^B }!^/XH^ Sr xl Oil AH n bl^£J 3E?-IE1 m bl^2J QIOIEH^ ^55fb ^S S XI Oil 21 

OH AH : ^J^EIb 3E?-IE ^^^Oil AH 012 BE?-IE, ^XH 3EtIE, CtW; 3Et-IE1 XH&0rb A|H^ fill XI ^ EH, OIS BE?-IE£| 2!iE XHI^^( 
EZ)m SAhmOl EZS^Oil OIS BE^E^I- XIAIShB 21b Cfi BE 311 UEfLHb XHI3 Hf^DI EH (ncg)°J 2^1 S§5f~ S#^K 012 B 
E?-IEHJ ^§2] bl^ft SAhmOl 3EtIEI E^BPI ^iEf Eh^ £J<1lS XHIgmb B^^l ^! §^ BE^-IEl ^FXIffl ^ BE 3121 B 
EtIEIc BE¥-JELH2i DC(Direct CurrenO^l UEI-LHb XH1 1 EI-^DI Ei (CSV: Codeword Sum Value)Si ¥121 C^M BE?HE2| DSV £01 
^ii Oll^ahb XHI2 E^DIEi(INV)£| ^SOI AH sL EIE^ dHxIS t3E 311, mm BE?-IE2J Eh^l 5hE+ BE 3111 

XI DM, XHI3 nfdmiEH(ncg), 3Et-IE§ DSV XHICH API1 LhEfUlb DSV XHIOH ^10il CHge r 01 012 BE?-IE2| XHI3 nhEfDIEH(nc 

q)D\ Xl§mb BE 311 ^ mUOilAH ^XH BE^-JEOil CHSth m bl^2j QIOIEiS XHIS8rb BESM ^SE5 6^3 21 CK 

01 SK §¥S E^l gr^ahOI ^ ^SOil ^H^9 DC ^ ^^1 ^b RLL BE bH xl ^S, SI Sx|2J d^^St ^ AI Oil 

m ^ss^is ficK 

(d.k.m,n)E^ S^EJb RLL BE Oil AH BE2J ^^1 Si5^ Q.21 § Oil AH 3^il ^1^ ^E2J ^^Hf BE2J DC ^^1 ^^fb ^^1 S3 
3 BE2J ^?, h l &Dt&Vt. Dim ^E2f BE2| 3 £ ^(detection window margin)B P-gHj- ^§1^ 1 3J- ^^^l 2^ S^SCK 

^ SI- AI "J 

049IAH. m^ CHIOIEH bl^4^(^§ ±± bl^^, §S ?HE bl^4=EF3E nS S2^2I BE?-i E blM4=(^S xH^ bl^^^BE &), db B 
E^IELHOilAH 1 31- 1 AfOIOil ^XH^ ^ 21b 2^EJb 02J ij^^, kb B E ?4 E LH Oil AH 131- 1 Ah 01 Oil gXH^ v 4= 21b 2^Elb 02\ sJQi^OIB, T 
b BE?-JELH bIM Z.^O|CK 
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^ 4*^*1 1 Oil AH « ^ ai^OI, ^£ ^SOilAH 2|^ gJES S&AIIJ 4* 21 = dSf mg = £2 Oil AH 3E?-IE°j dl^ ng mo\tz 

5101 D. RLL 3Eb 3 E 91 E Ui Oil M 1 1 AhOI CHI SXHI^ 4- ?lt= 021 £l4^£] d £ZJ2f £^EJi=: 02J SiOi^oj k 521 

^sHot bo. oi (d.k) ei^a^AH qioi eh di^x moi^f m (ih RLL(d ( k)s °}^mrr ^e^-iesi 4^ 2 m jh oi&ois @qk Danu, *j 

XHI 0\Z\m 2E1 A^6r3l ?l AH ^ SERIES} 2E?-IE^ 2^£|£r ¥^OilAHE RLL(d.k) 521 B^SHO^ mDI. gCI^B J|^/XH£§ Sx|2l 

1*01 3E°j dc £^oi ai^s g^oii <*mm s^oiife Ahgmiaxi- »fe 3e;[ dc 2<a Jixiot mot. 

OiaHHl: 01^ CD2J S?^ EFM(Eight-to-Fourteen Modulation) 2E ^, 8dlM2l CHI 01 EH M ^56^ 14d|^2J ^E?-IE^ £^£JH, 3E?J 
E AhOi CHI RLL(2,10)(CDhr d=2,k=102J 3E1 Mg^)SJ U0| £>!g °^mSAH DC ^£J" fe^M 14dlM^ 2E?IE 

2f^ iE§ 3dl^2| OH XI demerge bitPf ^3»hEJ Oi 2AO. 0| OiX! dl^fe Oh^^d Sl^ Eh XI (d,k)2J £! IJOISf DC 2|&S dl^ 

^ ^OhSJOi 0|2H^ CHXI dl^i= 31^ eEi ^2.1 = CHI e ¥&0| SO. 

DVD2J EFM MEH^(EFM+) 3E1 Ahgm^ CHI OI 3E « A| RLL(2,10)2J £± ^Ol 521 CN , CDSfiz: g£l Dill dl^F SiH CU£j 

SERIES] UOl(np|- 16dl^0|Q. (2,10)21 £± HOIi= 4^H ^ S^51 AhgohQI °^8|-£ 3EiS| DC 25 9^51 Olg^Ol ^ 

3Ei° DC £^ ^^Oldfe ^ Oil AH ^ 3E0IQ1, ^5| DVD Oil EFM+ 3E2| §?b CD Oil EFM 3E2I Oi 

bl ahCX 1d|^2J 3E?JE dl^ 4^S eOlBAH 3E ^S2J £S£hE^ 5.9%2J ?l^ = E £^21 2AO. ZiEHU, EFM+ 3E2] 

S^E DC oH ^ 2^S2f^ Cfi 42H2] S£ £^SM IE? g^l (EH ^ Oil CH 0I^2J 3E£lE2| dl^M MOPIOilb OiBJSSOl 

OlEHth RLL 3 E Oil AH DCS ^^Sfe §2^ OlSfe XH^ ^IlJI- AH 2 CH<*Oil ^1= gt>^ ^J^sfm^l ^sHAHOIEK DCM 
^Si Oim DSV(Digital Sum Value) XHIOH ^^OlEh ¥ = Eha. 

DSV XHICH HJtt ^ J[X\D[ ?1C\. SlUb 3E XhxHI Oil DSVS Xil CH W ^ 91^ DSV XHICH 3E1 i£IQ ^^OIH. Q^E 5IUb DSV XHI 

OH AlgDFQ Dill (merge) Hl§i ^^Qf^ ^^OICK ^AH eiSfh 3E § Oil AH EFMPIus 3Eb ^E^l 3E51 Al-gofi AH DSV HICHM 
2E0IH, EFM 3EU (1,7) 3Eb CH X! dl^M ^^^01 DSV XHIOiM 3E0ICK 

DHXI dl^M Ahgo^ DSV XHIOi E 3 Oil EA|£! d|-2f ^01, DSV XilOH A|§0| 0\\=1 S^Oil^ mdl^^J ±± 3E^ ndl^SJ XW y 3ES 

^^2, DSV XHIOi A|g2i pdl^2j QiXI dl^3|- ^°J9Q. OIIH, RLL 3E2J (d,k) 5>1# S^Oil ti: oH AH DSV XHIOHg 4- 

oiQK pdl^ g (d,k) 5>ie S^Oil □6HAH DSV^^ ^0^X1^ 3EI g^^iE^ DSV XHICHM IS^Q. OlttH, DH N^H^I 3E 

QhCh DSVM S?l ^£16^ NJH°I 5^ 3E0il aH&m^ ^XHI XH^ d|M°J N*n+p^h ^EK 

chxi di^g ^mo\ dsv xiioig tym^ dsv aisqfq oh^i dsv xiioiM 4^ 5101 otu a. chxiai rll se^i (d,k) 52§ e> 

3^0il°h DSV XHIOiS ^ SiCK ^ ^AlOilS (1,8) 531 e^8fe RLL 2E0il ^ 1 dl^£f 2 dl^2| QiXI tii^M ^£J3|-^ S 

^ DH OiXIAI DSV XHIOiM =My^ v 75%,95%0| CK OiaHei" S Oil S^mCH DSVgSJ ^E°j S5 3E51 M^0\ E 4 Oil EAI^l d^ 

2Jt SOI DSV AlgAl OH^i DSV XHIOi ^ ^^8MI ft ^ 9XO. 

m, DSV XHIOi AlgOil QiXI dl^g &Qf>\t= did DSV XHIOi AIS2J XH^ 3E1 DSV XHIOigE^ ^^19 ^E£i 3ES^¥EH 2^Ch DSV Xil 
0i§2J ^E2J 3E58 DSV XHI OH 3h ^^8FE^ g^il^Ch ^^2jE^ DSV XilOig ^E2J 3ESSJ qdl^oj 3E?JE^ ndl^oj 
?-IESC^E52(q> n)i ^bQ. 

DSV XHIOi AlgOl Oht! S^Oil^ m dl^SJ ±± 2E^ n d|^£J XH^ 3E^ a&SII. DSV XHIOH Ajgoj mdl^£] 3E^ qd|^2| 
xH^ 3ES ^^SCK DSV XHIOH D\ D[^^ q1Hf q2 g DSV^I- iJ5^^ £1^ 3E1 d^OI DSV XHIOi M m^C[. q1,q2^ DSV Xil CH % v 
Ah ^h^ahE^ 3ES^¥EH 4- 2ic 3E^AH OH DSV A| § OlCf DSV XHIOi^f ^^5ha. E 4 Oil AH DH N^H^J 3E0ICI DSVM 

l^sfe 3?i HSISI-S N^HSJ ±± SEOil 6H^m^ xH^ dl^°J (N-1)*n+q dl^^^ SQ. 

(IfdfAH, s ^gOijAH^ DC ?l£[ DSV XilOHg S5 ^^SSJ 3E ?-JE§8 ^ CHI AH 0|0I A^gE|32 ?iz= 3E?iE ^¥ E^ 2¥ 

m ZlCH^ OlgSfOi 3E?-IE°J di^^M ^ ^XU- ^ ^^S°J 3E?JE 3E?HELH£J DC^e UEfLHb Gh £F □ I Ei ei CSV2f Eh 

M 3E?HE°J DSV SOI gM>^ Oll^afe EI-2IDI EH 2! INV2J iSI SICH^ Olg^ ^ ^^52}b ^E2J DSV XHIOig S5 g|[5i L^E^ 
AH fiUf^o] DC CH& ^ 2iE^ thCK 

OiEHsh ^^51 Olgo^CH DC ^^2f ^[^ ^E ^OlEl^f Sl^g 4 s SiEQI, H^E SEI^B Al^HOil RLL 3E 

^gf ^§5P|g §hEK 

eiXH, ^ Oil AH M§£lb gOiM gSe*CK 

(previous code) (current code) 

00001 0001 001 000 001 000001 001 000 

LZ(p) EZ(p) LZ(c) EZ(c) 
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OJJIAH, dzr £J5 gj HOI, kfc 5j Qi a 1J0|, mB Gil 01 EH bl^ UOI, nB 2E?-JE bIM liOlg UEfUZ, LZ(p)£f LZ(cfe ^ 012 3E 
SIE2* ^XH 3E?-IELH2J dlE(lead) X1I^4=0|3, EZ(p)2f EZ(cfe ^ 0)2 3E?-IE2|- ^XH 3E?-1ELH°I °HE(end) Xil^^OIH, DSV^r 3 
E?4E ±M§J0tl/d U III © ^(Digital Sum Value in codeword stream) = . 3E?IE ^ ^ ^ Oil Ai "1 "01 UiODfQ A|?J^ » 

2@ EH e CHI AH OB 31 4=6^3, 1B 3U4*e StOIQ. CSVtfr 3 E E LH Oil AH UXIH ft ^(Digital Sum Value in a codeword) ^. 5^ 

U2J 3E£IELH0ilAH "1"0I USCLHOK^ ^21 AIEJ ^ IIH&OiiAH OB "-1"^ X\^o[I> 1B 3j|4*t!: &0ICK INVi= CH 3E?JE 

o| £j 0 |g B 4* E^OIEi^AH, 3E?-IEm0i|AH 'T'2J 40> 5r4OH0|£ INV°J H^0|EH°J 2>B 0(INV=0)0I3, 3E?-I ELHOil AH 'T2| 40> 
S4OH0IS INV°J mE|D|E4 2l 2*8 1(INV=1)0!3, ^3E ^t§[^ Ilh 0 1 EH 01 3, y£r 3E?-IE°I EH OIH, bit(i). bit(j), 

bittkfe 3E?HELH°I j,j,k^JtH tilMM UEfttlCK CH^I AH , 2E?-jE ^e&joilAH INV2J 2*01 "0"OIE CH 3E?-IE2J CSV! 3 3E°-IE 

o\&7)\x\2\ dsv oil ncn^ omoi osv&e 2^613, inv&oi "roi2 ai 3E?-iE2j csv°j ^sai^ 3 3e?he 
ois^xihj dsv^oii cnmoi Dsvg>e ^<^d. 

?i°l ^§^1 011^ 6h£ INV. CSV, DSV H^OIEH^r 0^£f ^01 ^CHSDL 
3E?IE :0 0001 0 0 0 1 0 01 00 0 001001001001000 
INV 1 0 

CSV : +1 -3 

2E^§^: 000011110001111 110001110001111 

DSV : -1-2-3-4-3-2-1 0-1-2-3-2-1 0+1 +2+3+2+1 0+1+2+3+2+1 0+1+2+3+4 

o\^^m ^sb "^<ye dc ^ej- ^ rll 3e gjsnF rll 3e ^5 ^s"ois.fe xhi=e^ e^eioi 1999^ 3ti 9SJ 

Oil CH^Ei^ i^iys XHl 99-7723^011 JHAiSOi £IED1, S>5§ ¥|BH E 5a SI E 5bg mm 01 ^1 Oil °Jg&Ck 

s ^ g oj 0I8HM §JI flff RLL 3E 3M i££ 1§E2! E5a^£ 5 b CHI 910] M, £18^ m± ^ 1J 01(d), si CH £i IJ0|(k), CHOI EH til 

e ^oi(m), 3E?-JE tilE ^0|(n), ?2E 3g°J ^ H^OlEH(x), 3E?^E°J g** Gh^DIEH(y) ^ ^§ til Eg(bit(i),bit(j),bit(k))e °J^!A| 

^jcksioi eai). 

S101 E^IOilAH CHI 3E1 0¥EH 2 n -1^hX| 2 n ^H°J SE^El ^^A|3l^(S102 E^l), ^EOil CHSH £1 ^OI(d.k) 52 

g o^Sfe XI M ee^Q(S103 B31l). 3E § Ah^P^& 3E^ gj ^0|(d,k) 521 E^8^ 2E°J Afg^^o^E^ 01 £>!Oil ^ 

xi ar^ 2E^ wricks 104 e^d. (d,k) emm^ 3E?iEb n 3e?he°i ^si ^^sfe pi, "si ai 

mafDIEH^ ^ 3E?-IELH°I £IE Xll^^(LZ), 3E?-IELH2j ohe XHI^^(EZ), 3ESIE ^ 2t(CSV)0| a(S1 05 B^ll). 

Afi^^lt 3E2J 4^8 ^OPI $\m ^¥ 3Eb g^A|3lH, 3E?-JE2f 3E?-IE^ ¥^OiiAi£| (d.k) 521 °^A|?PI ^BH U^h 

□1 EH EZ &m S Aft[Q(S106 &D\\). Ol EZ St Oil WtBi QMHJ- ^B e^M ^D. 

3E?HELH2J 2!iE XII ^^(EZ)^(- 0 < EZ < dOl^, Lf§ 3E Zlg(next code group: 01 m ncg^H &)B XHI2 ^3E ZlM((Main Code Gro 
up:MCG2) E^ DSV 3E ZIME^^EH ai 3E?-IE^ § ^ 2^E^ XI§t[CKS107 Eh^l). 

3E?-IE°J EZ&OI d < EZ < yOlB, 3EtIE^ e^£J^ XI M eBsHAH(S108 B^l), 3E?-IE9f ^^EJXI ^B §!£HH| 3E?HE0l^ nc 

g ^ XHI1 3E HM(Decision Code Group:DCG1 )E^¥EH DM 3E?-jE^F M 4= 2iE^ 3E¥-IE0I^ ncg^ XHI2 &9 

3E 3g(DCG2)E^¥EH CfM 3E?-JE3^ M 4= 2IE^ XI§^CKS109 E+^ll). 

2E?-IE2J EZ&Oi y < EZ < kOI»U S108 Eh CHI AH EZSiOl d < EZ < yOl^AH §^£IXi STB 3E?HE0I3 ( 3 3E?JEh ncg^f 
XHI1 ?3E He(MCG1) ^ XHI2 ^3E Zlg(MCG2)0ll AH Q§ 3E?JE^ M 4- 2^E^ XI§thQ(S110 

OldHEh 3fSE^ (d,k) 521 E.^5r= 3E?HEHJ ncg« ^§5hDi t 01 n eg Oil CQSI 3 3EtI E ChSCH! MM 4^ SA^ 3E?HEEJ 3E HMOI 
^SEJCH, 3E?-jE2f 3EtIE^ ^^EJ^ " ^ Oil AH E (d,k) 521 E^A12CK 01 PI AH, EZ^OI d < EZ < yM E^6^ 3EI m^M?\ 

01^^ EZ^OI 0,1,...,d-iei 3E0II CHSHAH^ DSV 3E 3111 OlgmCH 3E?JE ^^ijSI DSV Ail 01 M ^AimOi EM DC 

2E 3fi^ 2E?JEi m= ^^21 2E 3g£J ^§011 CH8H ^S^CK 3E 3E?-IEi ^^1 ^loHAH^ 3E?-IELH£J EIE 

XHI^(LZ)M Olgofe CHI S111 E^ICHIAHB 2E?HELHSJ LZ^M SAhShCK- 

3E?-IELH°I LZ^OI xfiD ^THU ^B 3 2E?HEb XHI1 ^3E 3e(MCG1)OII XHS^CKS1 12 B3I). LZ^OI xSQ E 3E?-JEb 

XHI2 ^3E 3M(MCG2)0il XH^Sfe CHI 3 3E^E£| ^AH^ XHI1 ^3E 3M(MCG1)0il MCH 91^ mm® ^m&m ^ 3E?-1E2f tiimmoi 

XHI1 ?3E 3e(MCG1)2J ^B ^x|SJ 3E?-IE£[ Ph^th III- 54- □ I EH INV°I ^Sl CSV2J Vs^h ^CHei dHxl^CKS113 B^l). 21s I 

NV o| CSV oj «^^|. £^ ^pjoi ^hoI giES CSV2J ^s.D\ StCH2i 51E^ ¥3 3 Q§2| ?d £^£r tNVEJ ^S0| ^CH 

oi >no^ HHxI^a. OIS^I 3E^Eil bHxiafe 01^^ CHE tl 3E?-jE21 ncg^r XHI1 ?3E 3g(MCG1)0|U XHI2 ^3E 3M(MCG2)01I 
AH am 3EtIE1 MEHmE^ XIAIo^ 3¥0il ¥ 3E 3gLH2i ^S^M 3E?IE^ §A|01I (d,k) 521 E^^CfB 3E?-I E 

±^2\ DC Siaoi » El 5^1 ZimSltz 3E?-IE^ d^i 4^ 2i^il »2f ^AiOil ¥ 3E 3eLH°l 3E?iE2J INV2I » CSV^J ¥s^^ a 
□ OIE^ DC XHICH^h ¥ 3E?IE § 5[Ub 5j^9J ^f^ES 5!^§ 4= 2i^l CtHBOIQ. 

Lzaoi LZ < 
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k-yB bl^(i), b|e(j), blM(k)S 2A^01(S114 B3I). 3eOib§[ dlMEh£ "1"0I gXH^B 3 7H1 1 BB 

3E 3M(DCG1)0il X1S6HHS115 B3I). S114 B^IOilAi SMS dIMMOl 2¥ "0"OIB XHI2 BB 3E 3g(DCG2)OII Xi§^CKS116 B3I). 
BB 3E 3g(DCG)m01IAH2J 3H?-IE°i dHxI^AH^ Xil1 §J Xil 2 ?3E 3g(MCG1. MCG2)OUH£f ^ xl Oil dHxIAI^JCK OIIM m 

Oi, "100010001O001O0"OI XiM 3g(MCG1)CHI 3H?-|EOIBAH Xil1 BB 2E 3g(DCG1)Oil ^Sf^r 3H?-IHOI3, 0| 3E?-IE}|- 

XII1 3e(MCG1)OllAH *a§2*0| 128011 SH&^QB XIM BB 3E 3e(DCG1) LH Oil AH EE 3 **fiatO| 128011 6H&5fe 91X1011 dHxIAI^i 

a. oii= ^sai oiia-i^f gttitas w oiiai ejus si^sim^i ?ie hhbioicl 



LZStOI LZ < k-yB BB 3E 3M(DCG)01I UHxlA|3|^ Ol^fe EZ&OI d < EZ < y21 g^A|S:>| ttH^OIQ. 

3EI ^SS EH 6HS Gil 01 El g mttl^JW «»3| ?15HAH Q§ 2E?JE§ HI, Cfg S^^-I^^h Xih BB 2E 3g(DCG1 ) Oil AH 8 

3E?-IE£f3 £!£Ji°J 3H^IH0il CH£> QIOIEIS ^5^2, DM 3E?-IE^ XI 1 2 BB 3E 3M(DCG2)01I AH 8 3H3IE&FB §^A|?J 3 
£?4E0il £Mm QIOIEiS ^2E^CL 

Eg[, d < EZ < yei XI1 1 BB 3£ Hg(DCG1)OIU XII 2 BB 3E 3M(DCG)Ui°J 3H?-IHM3f (d,k)S B^A|9|BAI B1EJ 

D| ^6HAHi= OIS 20 £ EZ(p)2* tJXH BJE X|l^4= LZ(c)°J » EZ(p)+LZ(c)OI d < EZ(p)+LZ(c) <■ kS B^ 

5H0t 6fH^ BB 3E LZ(c)b LZ < k-yM B^SHOt &CK 

oiis mo\, " 1 ooo 10000 10001 00" ei 3e«e^ xin ^3E 3m(MCGi)moii ¥ jh sxhb an. sibhsj 3e?-je "1 0001 0001 0001 oo M oii □ 

m ^SStOI 128, ncgJI- XiM BB 3E 3g(DCG1 )0|3, m^MZl 3E?4E "1000 1000 1000 100" Oil Cfltt ^SStOI 129, ncgD\ XII 2 BB 3E 
3B(DCG2)0|£I- 5^ 3E?1E "100010001000100"^ ^Si (EH 3 DM Oil 2^ DCG101I Si^U DC G 2 Oil 2A!=U0il LCf 

Bl- 128 EE}= 129^ ^Cf. 

Q§8 DSV 3E bH XI CHI CH 5H £9&Ch DSV 2E 2118 S Oil AH 2E?-IE ^egyoj DC Sj&»2| fl» XII Al 

m ^£^J 3E?-IHM0| gfimXI SJ3 XIM ^3E 3M(MCG1 ) Oil AH AfgfeJ 3E?-JHSM 0IS5>°£ £5 3E 3M0il 6HS&CL 

LZ = x2i 3E?-IEM8 X1I2 3M(MCG2)^ $\X\2\ 3H0|^AH BCH2I CSV B^Sj INV ^§1 Xih DSV 3^ HMOII 

dHxl 5H1(S117 B3I), LZ = x SE^ x-1B 3E^E1S XII 2 3M(MCG2)3f 9|x|2J 3H0ISAH BCHSJ CSVSI B^2| INV ^ 

§§ xii 2 DSV 3E HeOil bHxlehCKS118 B^D). H JS2S LZ = x x-1 S£^...x-\21 3H?IEM8 Xil2 3M(MCG2) 

a ^IxlHJ 3E0I2AH BCH2J CSV ¥5, BCH2J INV ^Si i>5E^ XIII+1 DSV 3E Z1M0II bHx|^CKS119 B3I). DSV 3^ ZlMLHOilAHSJ 
3E?-IE£i bHxl ^lx|^ XI1 1 ?3E Zie(MCG1)LH0ilAH2J bH Xl $\X\& M^6MI ElLK ^8 3E?JE^ Xil 1 ^3E Zie(MCG1)3f DSV 3 

^ neuioii zicm ^sai qioiei^ ^s^h ejs^ uhxi^q. 

S107 B^IOilAH£ OIDI ^§9 dm ^Ol, OiEi Hi" 2E?-|E^I EZ^OI 0 < EZ < dOIB ncg^ XII 2 ?3E HM(MCG2)0|U DSV 3E 312 
^¥Ei Cf§ 3H?JH^^ S ^ Xl§£|^ Ql DSV 3E ZieUISJ 3E?IEi8 ?3E 311 e ^ ^SSJ ^AJOIIOilAH^ Xi!1 ^3E 3 

g(MCG1)0IIAH ^^§1- ^MOPI EH^Oil XII 2 ?3E 3M(MCG2)LH°J SSS^I 0 ^ E Z < d^i 3E?JE EhgOil S 

^E]^ 3E?-IHMB Xil 2 ?2E 3e(MCG2)LH01IAH 3E?JE1 d^ShinU DSV 3E 3 M LH Oil AH 3E?IEI DC ^^Oil ^El 

m 3^-1 EJh 3i2^¥0 ^^5hB ©CK 

HfEfAH, DSV 3E 3SSJ d < EZ(p)+LZ(c) < kM B^^BAH EZ{p)^ 0^ flife LZ(c)^h xB XI1 1 DSV 3E 3 M Oil AH 3E?-I 

El EZ(pW l^ttHfe LZ(c)^F x SE^ x-1B SH^I^OI Xil 2 DSV 3E 3 H CHI AH 3EtJ El ^^^3, ^S2£ EZ( 

p)^h x^ CLH^ LZ(c)^h x EE^ x-1 SE^...x-iB 3E?-jHgOI ^6H 91^ Xil 1+1 DSV 3E 3 M Oil AH 3H?-IES ^^CL 

CLfEfAH, ^1 3E 3M0il ^XHSfe 3E?-jEi QMOW 2.\= 3E?-IE1°I 3E 3 1! It X|Aim= ncg(next code group)^ 3H?4HSJ 20 E Xit^ 
^(EZ)» SA^hOj EZ < d-1 ^ttHfe r\CQJ[ Xil 2 ^3E 3M EE^ DSV ?3E Hit XI Aimt^ 5^3, d < EZ < yO|3. 3 

^Oil^ ncg^^ Xil 1 BB 3E Hi Xil 2 BB 3E 311 X|A|^£^ m3, y < EZ < kOI^Ud < EZ < yO|3 e^Ei 

XI S^Oil^ ncg^F XIM ?3E 31 Xil 2 ?3E 3Hit XIAimSE^ 61-01 s|CH £1 ^01 kS ¥IB6hXI S^Oil <^^^M ^ 

n 4^ 9i^m mo\ 3E£j dc e^s- ^& h A|?iLK 

oiaiTii 3E?-j^oii am m&m$= 3E 3goii xiss^i an. ohxi^t dhioieibxis bbshah(si2o b^d, duisi- Qioiaoia rn&rnn 

, 3^XI 8J2B i(01^|AH, i=0,1 ,...,2 n -1 )M §^^HAH(S121 B^l), 2 n HJ 3E?-IE§ ^^o^ S102 BJIS £!^^a. 

£ 6a2f £ 6b^ ^ Oil AH XilBBfe (1,8,8,12) Aff^^el 3H?-i^2j UEf LH3 3E^Eb 3 3E?JE^ 1^ 

^SOII d>£F # 5^H2| 3£ 3121 UViOiXI3, 5^HS| 3£ 318 ^I^Oil djdl- ^ ^H°i ?3E 3g(MCG1 ,MCG2)if ¥ BB 3 

EE 3e(DCG1 ,DCG2)3f ofU£J DSV 3E 312^ U¥iCH2CK 
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Q\D\M. ¥ ^3E 3g MCG1 jD- MCG20il^ SU& 3E?1E^ gJHS^I SI2DI, ^ BB 3E 3M DCG12J- DCG20UE OhS^XIS 

sae 3E?-iEi=r ^xnmxi a^a. ouiah, ^se 3goiai- »s g^sxi &g 2e?ie2| cfmoii e^ 3E?-iE:n ^en^ 3e ^ie 

S S2I5H31, &B 3E 3M0IB1- g-g 3E?-IE2J CJ-MCHI 2 = SESIEin ^oH Slur 3E 3g°^ SSieCh EQ-2J-AH , 8? Oil OIMHJ 

3E nmm Mm ^wi ec^ qsi 9 as- ^e si^eu 3 3E nm°\ 2101^ 2 oh ah *ichuxi a^as iism^ sohE ¥^ 
»aoia. 

DSV 3E 218 3E^2J DC 2{&» ^E2J 3E 3M0I0K 01 J I Oil ^» 70J\\2\ 3E?-IEb 2¥ "010"^ A|S|-»m ^3E Ji e 6fU 
21 XiM ?3E 3M(MCG1)0il SICK ^3E 311 »B 3E D18 a* 2* 256JH2] 3E?-IE1 ^EOt ElCK Xiit ?3E 3g(MCG1)E 7 
03H°I 3E^E^f ¥^mi2, Xil2 ^3E 3g(MCG2)01lfe 58JH21 3591=:^ ¥3*»Ch 0| ¥^Ei: 3E?JESj 4>fe E¥ 128JH0IQ1, 0\m 3E 
SIEiir "01"^ A|Sf8fte 3E?-jE^ 2*2J- CO ah AH , DSV 2E 311 XH21of3 Xil 2 5[£l 3E 3g(DCG2)0il Sib 3E?-IE § fi JH2J 

se^-iem xoms s§ 3E 3moi 256^h°j se^iei sck 

E 6a0il EAI£ 3E 3f£| CHI (If 21 3E £^£b £ 7a LH XI E 80il EAIEJCH SA3, £ 6b Oil EAIS 3E 312] ^ S Oil WtZk £8 

£9 3E S£15b E 15a LH XI £ 16011 EAIEjOi HO. 

E 7a LHXI E 7ei= g ^SOil 2jg* (1,8,8,12) 3E1 ?l& 3E 3M^(MCG1, MCG2, DCG1 , DCG2) ^ £^2^AH, H^OIEiM d=1, k=8, 
m=8. n=12, x=1. y=3. bit(i)=bit(j)=9, bit(k)=521 3? 2E «ae Oil S SOIH SICK 

^3E Hi, (HIS MOi, Xil 1 ^3E 3M(MCG1 ) Oil fe LZ^F 021 3E?JE LZ3> 121 3E?-IE 1283He 702HM tt»»CK 1283H 

S 01 El 3E?1EI XiM ?3E 3g(MCG1)0il dHxim^^f 6fe ^Xilb 0H¥ ^g^OIZJ BIX\°} Xil 1 ^3E HM(MCG1)^ XHI2 ^3E 3§(M 
CG2)Ui0ilAi »g ^?-JEOII Qifl 3ESIES0I DSV Xil Oi Oil ^dlo^E^t tf^iSKJI O^IAH^ &g £^?-IEOi! CHth 3E^EfOI ^CH°| CSV 
¥<li2} yCHSI INV S*E^ fiSJBCL 

SJEh DSV 3E 311 »|2ie Eg 3c n g 0 | 256JH2j 3E^E1 t[M5^ Hit ?3E 3e(MCG1)IlF Xil 2 ^3E 3e(MCG2)LH2i 3E?J 
E^M CSV2J gCHStOI e ^OilAi S[£ & HH «s|- s XHI 2 ?3E 3M(MCG2)Ui2j 3E°-j El^ Xil 1 ?3E 3g(MCGt)LHH| 3 

E?-IE£f CSV2J ¥2 ^^OfLI E[ INV2J ^SOI &Q\D\ EJE^ XHbHxI^CK DSV 3E HMOil 9i$= 70JW°\ 3E?JE1 « A| CSV Hi ^□^Ol B 
^ Oil AH ^ bH^°l ^ Xil 2 ^3E ZlM(MCG2)LH0il ^^^JEOil SH&5|-{= 3E?-IEM2F CSV£j ¥s ^2>0fL|£f INVSJ m^0\ 

5h@, DC XilOi^l- ^^ti- 3E ZIM^(MCG13[ MCG2 E^ MCG2£f DSV 3E 3M)LH£J 3E?-JEEj bHxl y JS2S INV2J ^ 

CSVSJ eiCH3>h E)E^ dHxl 8^ SJOil DC Xil 01 9 f D\^m 3E ZlM^UiOil ^^3E0il 6H&0f^ 3E?-jE2J CSV HI ¥ 

s ^ 1NVSJ ^SOI ^□OISAH CfMOil m 3E^-iEHJ 3E Zlg^XI ggJSMI XI§6fE^ B[0\ 3E^2J DSV ^gOI StCH^ ^ItyahE^ 6^i 
U 3E?IE°j INV^f «1 CHOI BAH QgOil M 3E^-IE£| 3E 3§8 ^^5^1 XI§5fE^ 51-01 ^XH°J DSV^ Sdl6KH£fE 3E^2J DSV ^ 
mo\ ^CH^ ^!|HgfE^ mOj ^51, ^Oi 6ii E (Look-ahead) ^S£J 3E^ ^Hdl^g AfgW OH ^£1 3E?JEi bH xl6^ ^gE 

91m 4= HCK 

01 M 3E 31§ X1I1 ^ Xil 2 ^3E 3M(MCG1Hf MCG2) E^ Xil 2 ?3E 3g(MCG2)2f DSV 3E Zim^ 3E^2| DC <%&m ^ 
3E HgE^AH 3E?-IESJ DI2IDI El CSV Hi ¥1 ^ INVSI ^SOI *±0\Jt £1E^ UHxlof^ S^HJ DC ^ CSV El tiHxl 

m S?SCf 2t 2 _3dBHJ *^^21 Hhoi- CHS" ^ 

E 8^ DSV XilOig ^ ^t^S^AH, DSV 3E 31S bf2| ^01 LZ=10|BAH XiH ?3E Hg(MCG1)0il ^XH6^ 3E?-IE 70^HM DSV 

xiiois mm ^e^ ^aiam, xii2 ^3E zim(mcg2)£j se neuiHj 3E?-iE2f^ csvhj ¥s, invsj ^soi ^cn^h eje^ mx\mo\ ^ 

3c g^SOia. ^^EJ^ 3E^JE0il DSV XII OH dl^M 4^o^ DSV A|gO| 0[M HH ^ Ql 01 EH 70S CI- g¥Oil^ E 7a 
LHXI E 7e0il EAIS Xil 2 ?3E ZIM(MCG2)EJ E^ E 8 Oil EAI9 DSV Xil CH e ^ ^^Sl ^^1^2^ MgmOi DSV Xil CH S ^^tl 

CK 

01 J I AH , DSV 3E DM 3EtI E^l- 3E 3M0I Xil 1 ?3E HM(MCG1 )0| CH £hE Xil 2 ?3E ZIM(MCG2)01I ^©H H^ 3E 

?-ie e (d,k) ^01 ¥1^6^x1 &e ^^^01 h^ 2e?je§^ ^e^ 21m 4= heoi, 01 och xim ^3E zie(MCGD2j mmm 

?4E0il 6HS6^ 3E?-IES} CSVEJ ¥^ INVSJ ^SOI yCH^I- EIE^ 3E?iEH DSV XilOig 3E ZIM01I OH xl mOI X1I1 ?3E ZIM(MC 
GDHf ^^^21 DC ^ Xil CHS W ^ HQ. 

E 9a LHXI E 9e~r ^SEI^ 3E?-IE0il DSV XilOi dl^^h 4^E]^ DSV Xil CH AIS^ EH E 7a LHXI E 7e0il EAI& ^ ^^S OiAlOil Mgo\ 
D\ mm DSV XilOig S^(sub) ^^SOICN, E 7a LHXI E 8Hf^ <McL\ 13UIM2I 3E?-IE^ ^^EiOi 9iH, 5l^?l U\^D[ DSV XilOig dl^Oi 
CK x2\ 2JDI^ 03f 1^ E¥ Afg^ 4^ DSV Xil 01 Oil ^Blth 512^ d^SfS SICK E 9a LHXI E 9eOil EAI3 DSV XilOig ^^5 

21 E 7a LHXI E 7e0il EAIS ^ ^§5°] 3E?-JE bl^^Oil 1 bl^2| CH XI dl^^l- ^EH^AH, 3 1 tilM^ MSBOil dHxISHQ, 3 

&s & ^o\m ¥iyahxi &e^ l, o n e^ "i m oi ^ 9±ct= saieioi sack 

caauH. msbsi onf 1 ^ Dsvoii ttmi^Biii, msm xii2i§i umxi ai^(^ ^aioiioiiah^ i2di^)ee ^ s^shi lh§ 

3f i^efCfb 5*3 2ACf. 3aiU, E 9a LHXI E 9e0il EAIS 3E?-IE1S DSV XilOlgE^ ^ ^^S2J 3E?iE§MD %B 

OI^IAH^ 13dlM)M D\X\W t DSV XilOiff ^^5| HHOil^ Di XI dl^SOl ^ ^^HHf^ ^E2| 13dl^M AfgmOl DSV XII CH Oil 
3E°-JEi ^01 ^^||^ 4= 2iCK 01 OH, Qi XI dl^^l- S^S ^1^ E 9a LHXI E 9e0il EAIS DSV XiiCHg ^^S2f^ ^E^ ^§ 

d!e(oi|£AH 1301 ^ 01^)21 3EtJE§^ EJOi 21 M 4- SICK 

E 10^ E 7a LHXI E 9 e Oil AH 0HA|*^ 3ES1 0|g6^ (1,8,8,12) 3E21 DSV ^01 ^^i UEfy 51E^AH, DSV XilOi «lE4 t (E 9 Oil EAI 
© DSV Xil 01 g MS ^^S 0|g ^^)Oil CCfE 3E°i DC AIM£II0I^6HAH ^HfOICK ^|^¥Ei DSV XilOig fi5 ^^51 M§6f 

XI S?, 83H2J SE^IEOm- m DSV XilOig 55 ^^51 Af§=! 4^HS4 3E?-jEDhCh *1 ^ DSV XilOig Si 2^SS M^si 

S?, 2^HSJ 2E?-iE0hD m S DSV XilCHg 25 ^^51 Af§§[ §?, DH SE^EDhO DSV XilOig MS ^^51 MgSl S^HJ Hh^l 
§§§ M0I3 SICK 
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Ql 01 EH ^ CHI0IEI0I3, E 9a LH XI E 9e0il EA|£| DSV XHI 01 g £5 £^22J Afg *JE40> 4^ 3E2I XH^Hf £^8 
M St 4- SICK SB, DSV XII 01 g as 2^5(E 9a LHXI E 9e)M AfgsHI S3 ^ ££*£(£ 7a LH X! £ 7e)9\ DSV XHI OH g ^ £^S(E 8) 
BS AhgmCHSIE £ 11011 AH & 4 s 2^01 eeH°J (1,7,2,3) 3E0II CHB DSV ^0| =£oj E 2 2*£r 3I^6"HAH DSV&OI "0"£^ 4^6^ 

te ^as mm 9imm » 4* sick 

£ 12(£ 12a, £ 12b, £ 12cm £ 13(£ 13a. £ 13b, £ 13c)S £ 14a SI £ 14bOil EAIS RLL 3E »BS 0|g»OI d# kit 2f2f 1 
a 8B 521 B^ShBAI ^ £^S2fb ^E2J DSV flOig EB50ICK £ 9a LH XI £ 9eCHI £A|S DSV XllOig £^£br 

E 7 LHXI E 7eCHI £A|& ^ £^£°H 3E?-1EM 301^ OlgohBAH S|£f¥| dl^ DSV MO\m bl^S A|-gEJb 3E?-IEB BB01I £ 1221 
£ 13S ^ EBSSfbr ^£2J 14 bIMSJ M§6H! SACK 

£ 12 SI £ 13011 EAI9 ^E£J DSV «|0|g S5 £B££r 2*H 4JH2J 5E 312^ ?^9DK £ 12011 EAIS DSV XHIOHg M£ 2^521 3 
£ He(MCG1-1, MCG2-1, DCG1-1, DCG2-1)2f 01 CHI CHSWfe £ 13011 £A|& DSV XHICHg 2t*H2J 3£ 3g(MCG1-2, MCG2-2, 
DCG1-2, DCG2-2)8 ^ 2^S°J 3E?-i£°J DhB^XIS CSV2J AH sL £|E = dHxim3, INVSI ^§£ BQPl- EJE^I 

dHxim^AH Lfeoii m 3e?-iesj ^e ne^xi ggjs^i xissfe^ moi se^sj dsv »»oi bchs &s6ie^ 

£ 14a SI £ 14bbr £ 5a S! £ 5bCHI EAI9 RLL 3E 31 ^Si 0|g6K3 (1,8,8,12) 3EM AS 3E 31 £U£ &g°l °J ^A|0j|0ii 
mm ^ME^AH, £ 5a 31 £ SbCHI £A|9 b!l M N v S153 B3I LH X! S163 B3I, S169 B3II, S170 B3lbr 6S»H£ 3 i^S8 

«Sf8^IS SUM, £ 5a S! £ 5b°> =?m£IS= S151 S152 B3I. S164 B3I LH XI S168 B3||g §^E^ iSSf^l^ SO. 

S151 B^IOIIAHfe S»fe £d UOI(d)M IS SHI, £|QI B aO|(k)« 8^ 5^, LHIOIEH dIS 210l(m)* 8S BJSjWS. 3E?HE UIM uoi(n 
)• 12S gj^SKD, nmsi =?m »aDIEI(x)« IS gj^O, 3ESIE2J EhSU]|Ei(y)e 32S ej§SBCh S152 B^IIOIIAH^ 

S201I g^fe 3EM2 n JH(i=0_2 n -imXI = f 2 12 ^HHJ 3E?4EM »«AiaCh 

She. S164 B^jlOilAH^ LZ^Oi LZ < k-yot bl^(bitO)0ll AH¥Ei Ul M(bit1 1 )WM S165 B^IOilAH^ S^fl 

HIM(bitH)^ "1"(10xxb: LZ=0) OIXLh 6T« 4dl^(bit11 _bit8)^h £¥ "0"(000b: LZ=4 or 5)2iXIM BB«H/H U|S(bit1 lOI^U 

4ti|S(bit11 _bit8) £¥^h "0"0|B 3 3E^Eb XHi 1 BB 3E Hg(DCG1)01l BS5HKS166 B^l), HUXl ffl2S(01 0xb(LZ=1 ), 001 

0b(LZ=1)or 0001b(LZ=3)) XHI 2 BB 2E Hg(DCG2)0il XHS«hQ(S167 E^l). S168 B^llOilAH^ LZ=1£! 3EtIE18 XHI 2 31(MC 
G2)^ ^lx|2J 3E0ISAH ^CHSJ CSV ¥1, ^0112] INV fSi ?>£^ DSV 3E 3M01I XIS^CK 



£ 15a LHXI £ 15e^ £ 14a SI £ 14b0il EAIS ^H£|e0|| 215H (1,8,8,12) 3E1 ^th 3E 3M^(MCG1, MCG2, DCG1 , DCG2) 

^ ^^S^AH, ^ 2E Zlg°l £ 6b Oil £ AO dh£f ^Effl, QB ¥ JH°! B& 3E DM DCG1^ DCG2^ LZ^h 0, 4 E^ 52J 3 

E¥-IEM2F L2^h 1,2 Efe 3&I 3EtJE1S dHximH, D\^m XI1 1 ^3E HM(MCG1)^ HI 2 ^2E Zie(MCG2)LH£J 4:^?-IE0|| 8H3 

a^b 3e?-ie^ e^a^i uhxi^e^ah ^^ai oiian^F ^^ii ^^m£^ 

£ 16E £ 15a UXI £ 1 5eCHI EA|& XH1 1 ?3E 3e(MCG1)0|| ^XH6fe 3E?-|E 70JHM DSV XIICHM ^ oH ^ES DSV XilCHg ^ 

^IhS^AH, DSV 3E nmB XHI 2 ?3E 3M(MCG2)H] 3E ZIMLHSJ 3E?-IE£f£r CSV, INV HI- SI □ I EH D[ ^QIS bHxIEJE^ ohOI ^^§1 3 
E £&20|Ch 

£ 17a LHXI £ 17e~ 3E^-|E0il DSV XHI CH dl^^h ^EJEJ^ DSV XHI CH AIS^ CH £ 15a LHXI £ 15eOII £A|@ ^ CH<M0j| 

mmi\ mm dsv xnioig as ^smah, e 15a lhxi e iseoii eai& ^ ^^ssi 3e?he di^^oii 1 di^sj oh xi d|e^^ §ehs 

AH, 3 1 dl^^ MSBOil bHxl 5|2, 3 & ^OJM ¥i^^X| ^E^ "0" E^ "1"0| 4= 2lQt= x^ SAIEJCH SiLK 

E 18g £ 15a LHXI E 16011 EAIS ^ ^^SEIM Afgmoi 2E2J DC g^Ei AlgeilOldsH AH ^HfOICK CH XI dl^giOlE 3E 

XI-XHP^ DC ^gj. sllf^h 2I§1 ^ 4- SICK 

E 19b 3E nm® MCG1HF MCG2 Eb MCG2HJ- DSV 3E 318 3E^2H DC ^^S 4=1^^ 4= 2Ab 3E 3ME^AH SE^IESI CSV ^ 
INV E^OIElfi EJE^ bH Xl Sfb SAI)2J DC ^ CSVB ^LHS HHxlEh 3?(§d2^ SA|)MCh 2 _3dB^I ^ 

Dm o\ oh oh ^jpn- 4= oiQ. 

E 208 E 16011 EA|@ df°> DSV 3E 311 ^E^ ME^AH DSV 3E 311 Af§6fb SA|)^h 3^X1 ^8 

E^ SA|)SQ ^ 2dB°J DC a^g CH D\Q\m 4= Siii Lf-EfLH 3 °iCK 

E 218 CHIOIEHb ^§ CHI0IEH0I3, DSV XHI OH ^ «i£^(E 17a LHXI £ 17e0j| EAI2 DSV XHI 01 M S^S 0\m ^4-)0il WE 3EHi 
DC g^EH AIMaiOldeHAH <£S ^HfOICK ?H^¥EH 8JW°\ 3E?-IEDhCh m S DSV XHIOHg ^^51 AH&[ 38, 4^H°J 3E?H 

ED I- CI- y DSV XHICHg ^^51 Ahg&l: S?, 2^H°J 3E¥-IEDhD ^ & DSV XHICHg fi5 ^^51 Mig} 38°J m?-J ^5!§gi S 
013 °iCK E 21 Oil AH ^ ^ °i^OI E 17a LHXI E 17e0il EA[@ DSV XHI CH S 55 ^&SS| A|§ &lE4^^h S^M 4-^ 3ESJ XH^Hh ^^8 ^ 
3°l§ 3E2J 3|^ iEb ^Oj&CK 

QSS E 5a * E 5bOHI EAIS »S0| £|5H E 7a LHXI E 9eOII EAI& 3E 3fg 3E E 14a SI £ 14b0il EA!9 ^gOil 

2\m £ 15a LHXI 17e0il £A|& 3E 3§g 3E ^^31 01 g of 01 (1,8.8,12) 3E2J a Jg§ ^SthCK 

E 22a°> £ 22bb S US Oil 2|S (1,8,8,12)^ S^EJb RLL 3E9J ^S°l °J ^A| Oil Oil TtB ^ME^AH, B£J^ E 7a LHXI E 

9eS ^¥A|^ ^§§^|g shQK 

8d ncgM "rS/H 2^IS^m3, DSV 3E 4^ £]E4^M S»QKS201 B^l). 
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01 21 AH. «1E4^ ^§£J^ £Xh2j 2J0IM ^ffl SB "0"g DSV XHIOiS 2E^E§ AfrgShXI S^ttfe £1010111, = , DSV XII 01 g fi5 £ 
^2(E 9a LHXI £ 9e)M AhgS^I BtfeQfe 2J0IOICK VS OH 3E?^0[C[ DSV M0\ dl^M tffiieate 2]0|^AH, 01 S?b ^ £^5(£ 
7a UiXI E 8)g AfgS^XI &I0 DSV XHIOig MS ^^51 AfSShOI §[Cfb 2101 01 Ch 2£r ¥ 3E^E0fC[ S DSV XHICHg MS 

^^51 A>g&afe °l □ I S , 01 S?c 1*0^01 Eh £g ^ ^IfSf OlSmOl ¥SS*8H1. DSV XII 01 g MS ^IfHi Olg 

mOj ¥s£[£[ab 210101 CK 4fe L1I 3E?-IE0hCf fi DSV XHIOig as ^^51 M§^Qb 2JD|^AH, OliJJil S§2J *]E4> 
31^ a^WOI 3 StOI "0"(modulo(q)=0)2i 3^ DSV XHICHg £^2M OISWM ¥S»»:Q, UOiXI^ ^ S^5i Olg 81 01 

a oi oi a. 

M^, DSV XHIOig MS 0|g8fe S^XIS 3E2i BIBB API- aWXMI EJCH DSV XI! CH ^ ^ CHI AH ^ ^£|8tXIB D\m 1JE ^ 

SOil AH 

5201 B3I Oil AH ncgM IS s3l£*8Hn. DSV 3E tfSJ £1E^M * MJi 3EM ^Stt 32JXIM BB&DKS202 B3I). S3I 2E?^E 
2J Ollfe £ 23CHI EAIEIOi 21 CK 

E 23^ £ 7a LHXI E 9e0il EA|& 2E ^^51 OlgShOl (1,8,8,12) £SA| Ahgtt 4* 24dl^2J S3| 3E?-lEM0|DJ, ncg^ 1111 ^3 
E 3M(MCG1)HF XHI2 ee 3E 3M(DCG2)M XI A| » HH SI- XII 2 3g(MCG2)Hf XI1 1 SB 3E 3g(DCG1)M X|A|8*te U¥OI 

ncg^l- MCGIHf DCG2M XI A| » U AfgE]^ §21 3E?-IEii ncg^l- MCG22J- DCG1M XI A| m HH AhgEI^ §2| 3E?-!EM2] CSV2J ¥sl 

d\ aw &ai\ ejei- mx\mo\ dsv xiioioii »aa s?i 3e?iei a@!» ^ &e^ «ia©m ao. 

£ 24^ £ 15a LUXI E 1 7e0il EA|@ 2E ^§51 O|gohi= 3? £SA| M§S 4 s S3I 3E?-1EMSAH ncglH XI1 1 ?3E HM(MCG 
1)21- XI1 1 BB 3E 3M(DCG1)M XI A| fi- CCH2I- XII 2 ^3E 3M(MCG2)# XI! 2 &B 3E 3M(DCG2)M XI AlShfe 3?^ UVOi ncg^F MCG1 
Hf DCG1M X|A|» CCH M§£Jb §3| 3E^E1H[ ncg^h MCG22I- DCG2S XI Al m U M§£)b S2I 3E?-IEM2J CSV21 &0\D\ El 

£^ bHximOl DSV XII 01 Oil §^1 a£?-JHM ^ 91 5. ^ UH5I6H1 ^CK 

s^, S202 E^IOIIAH ^Hf^l- g^lM 4 h £i5fe A|§0|S ^^1 DC ^o^lOil nngo^ ^eh§^ s^j ^oj ^ m ^wny 

*(S203 e^l), CHI 01 EH ^01 Oh US DAI §Z>| tfa B3 B3IKS202 aS0F^CKS221 £2 Oil SEAI9 mcb ^S 2E?-I H(modu 

lated codeword)^, DCC^ DC XII CH CHI &Z\m 3!B 2I0IBO. 

QhMOil £b 3E?1Eb ^§ HMOilAH ^0^0^ BDfe 7? SOI Ifi5fa. CQ2J-AH , ^ ^§2J ^ ^A|0j|0UH= QmO\\ 2.^ 3 

EtIEI XI ncgb 2^ 5f2, CimOW 2.^ PI 01 EH Oil U\m 3£?-lE^ XII 2 ^2E ZIM(MCG2)01I AH 5^CL 

5202 E^IOIIAH B9 m?\ 4 h S APPI- OILia Ej^£J^ 1 bhOI^ B^\^ QIOIEKgIOB ^H(S204 &^jl), DSV 3E ^gj API 2! XI ■ B 
e6HA|(S205 E.^1), DSV 3E 4^ h\D\J\ 0J-LI2 3E 311 ^ ^^S(£ 7a LH XI E 8)M SSSCKS206 B^l). CM ^ I AH , codl(dt)^ ^'^ 
QI0IE12J ^S£|^ 2E¥-IEg XI1 1 ^3E ZIM(MCG1 ) Oil AH ^H, cod2(dt)^ ^ PIOIEi^j ^S£J^ 3H?-IES Xil2 ^3E 3M(MCG2)0il 
AH cod3(dt)^ Ci|0|Ei°J ^S£J^ 3E^E1 XI1 1 3E DM(DCG1 )Oil AH §TI2, cod4(dt)i= ^J^ QIOI£i2J ^S£|^ 3E?-IE 
m Xil2 BB 3E ne(DCG2)0ilAH cod5(dt)^ ^J^ QIOI EH Hi £S£I^ 3EtIE1 DSV 3E H M Oil AH 3E?-IEM 2IDI&CI-. 

0I2 3E?-IE^ XIAim^ ncgOil □Ssi: 3E ZlgOilAH, ^ S! IdfOl^oj Gil 01 EH Oil Oith £S 3E?1EI ^^Q(S207 B^l). B DC ^ 
?|5H ncg^h 1 S> QH2f 2^ (EHfe &^S^ ^ Sl^ 3E ZigOl ^ 3H0ICK 

DjXH, OIS 3H?-IESi ncg^l- 1012 3 3H?-IH£] EZ^g 1 < EZ < 3§0ilAH g^EJXI 3H?-iHU EZ > 321 3H?-JHSAH (1 t 8)2J 

gj ^Ol S>ie ¥j^mxi ^ ^| Oil AH XHI1 ^3E 3g(MCG1)IU- XHI2 ^3E 3M(MCG2)M &S6HAH ^S 3E?-jEl d^lT ^ SACK 
S208.S209 B^ll). 0|(EH r 3^ ^l^^ DC XilOiOil ^£|H> SA^ 3E ZIMM SISP-. CP-2I/H , S209 E^IOilAH^ £S 

3E^E{mc)§ XHI1 ^3E 3M(MCG1)if XHI2 ?3E 3M(MCG2) S DC XHIOiOil ^Elth 2E HMOIIAH ncgi= &0tE 2E HMOII 

i=r 3E?IE^ XI §6^ ncg^ ^^EhCK 



Oj^lAH, EZ^OI 1 < EZ < 321 3E?1EI Al^ CH, EZ=10I£AH 3H?-iHEJ bl^M 43H°I ^01 8(1000b)0IU 9(1001b)^' CDi^ 

e^APIXI CfMOil d>^S^ 3E?-I^°J 3E 3M0I DCG1 SE^ DCG2^l 0\L\E\ MCG1 SE^ MCG2^f EJ£^ ncg(=1)S <g&mo\ DSV 

XHIOiOil BCK 

BB, 013 3E?-IE°I ncg^h 10IH. XHI2 ?3E 3e(MCG2)0]| AH (1,8)2] £!IJ0I S>ie B^mXI ^S 3E^IE§ XHI1 ?3E 3§(M 

CG 1 ) Oil AH %H t ncg^ $OhS 3E?1E^ XI§o^ ncg^ 2S^l5hCKS210 B^l). 

0I2 3E?-iE2| ncg^h 20I2 3 3E?-IE°I EZ&OI EZ = 021 S^OIffl, 01 S^Oil^ QIOI EH (dt)^l- 70 OIBOIB ^S 3E?-!E§ XII 2 

?3E Zie(MCG2) E^ DSV 2E HgOllAH ^l^sHAH S8 4 s ncgfe ^OhS 3E^-IE^^ XI gshfe ncg^ a6!eO(S21 1 ,212 E+^ll). 0| 

IH, ^l^g DC 2}^ Oil ^aiB 3E HeOilAH t23 2CK S211 B^IOilAH ^6151 Qi 01 EH (dt)^h 70 01^,^ S^Oil^ 3E?-IEi XHI2 
^3E 3M(MCG2)0ilAH §>3, ncg^ ^0^ 3E?-IE^^ X|§6^ ncgS 25^cKS213 E-^l). 

OIS 3E?-iE2| ncgJl 30IU 40| 2 3 3E^-IE2| EZ&OI 1 < EZ < 30|3 3E?^E^ Si^ S^OIDi ChMOII Efe 3E?1Eb 

XHI1 BB 3E DB(OCG1)0IU XII 2 BB 3E 3M(DCG2)0il AH ^3, ncg^ ^OhSl 3E?1E^ XIS§fe ncg^ 2S^!ffCKS214.S215 B 

»). 

sj-B, S205 B^IOilAH BBS §DPf DSV 3E ^S! APIOIB 3E Hit ^ 3^51 A^mXI DSV XHIOig MS ^^5(E 9a LH XI E 9 
e)fi MgShOI CHI 01 EH 2J 6IAISCKS216 B3I). OI^IAH, DSV XHICHg SS ^^Sfe E 12a LH XI E 13cM Mg% v 4-E 
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£A|9 cod*1(dt)ur DSV HI CHS 2^H°J XHl 1 2M01IAH 2£?-i£g §fe 31 M 2|Dl§>2, cod*2(dt)^ DSV HlOiS £t^HS| 

HI 2 2gOi[AH 2££|£g *te 31 SIQIW2, cod*3(dt)fer DSV HICHS £5 £^S2] XH1 1 BB 2E 2M01IAH 3EtIE§ »fe 

2|DI»2, cod*4(dt)^ DSV HI CHS 2^52J HI 2 3E 2 It Oil AH 3E?-IE§ Sfe 2IDIBCI. * SAI^ 6HS 3E 2 g Oil AH 
■ JWSH 2E?JE^ ^teWQfe SjDIOID. SES. DCC(cod*1(dt))£J 2|D|fe £ 9a LHXI £ 9e£J DSV HIOHS 55 ^^51 MIS^ MS 
BCHI xtdon't care) dl^2 r ^ Him 01 01 3?^ OHf 10! 2¥ A[§^^6IE^ DC 2jaOII dl^g fl^BBfe 2I0I0ICK 

Of 2 2£2| ncgg 2M6HAH(S217 E+^l). ncg 3* "1" £fe "2"g XIAI6fe S^Oife DSV HICHS £5 £^HLH£J HM ?3E 2g(MCG1) ££r 
Hi 2 ^2E 2g(MCG2) 2¥ MS ^^a[Dj, DSV HIOHS 55 *^SUi2i HM 3B(MCG1 HI 2 ?3E 2g(MCG2) LH Oil AH £ MSB 

Oil xD\ ^XH5fe 3££r "0"OIU "1" E¥ ^^^5[°S £l§^B 2£ DCC(DCC(cod*1 (dt)), DCC(cod*2(dt))2^ 8CKS218 B21I). 

ncg2^ 30IU 4^tEH^ DSV HICH 4 h ^£IXI SJtr SUSi OlSsfe DSV HI OP I- g^feSHIB DSV HICH tllM3>h 4^JEI 

fe 3¥(MSB2|- xB DSV HIOHS £5 S!f5i OlSSfe S^)^ DSV HI 01 3 1- D[^B\Q. HFSJ-ZH, 01 H 3E2J ncg^ "3 U £ "4"g X|A|ori= 
^ DSV HICHS 55 2^2LH°I HI1 B8 3£ 2g(DCG1)Hr HI 2 SB 3E 2g(DCG2) L-H CHI AH DSV HICH Oil ^dlof£^ don't care b! 
§oi MSBS "0" £b "V'i £1^5 r 2il £IE5, OIE 3E2i ncg^l- "3" S "4"g X|Aim*= 3? £j^3°J 3E ^ DCC(cod*3(dt)) ^ D 

CC(cod*4(dt))CHIAH ^?Elt[ dl^g £±^CKS219 B3I, S220 SSI). 

£ 25^ ncg2r XIAISfe 3E 2g2J LHSOI DSV XliOig 3E?-JE APPI- 0\M EH St DSV HICHS 3 = 31 = 4 V S APIS ELH^ U¥CH 
Crfe UEUHfe: S0ICL DSV HICHS £I£J APPI- 0[U Wzz £^5A| ^ £^S(£ 7a LHXI £ 8)g 0IS8r2, DSV HICHS 3E?J 

= 4 h £J APIS W= £^5A| DSV HI CHS 55 ^S(01I^AH, £ 9a LHXI £ 9e)M OlSBCh 

= , ncg2|- XIAim^ 3E 2gOil CUB LHS^ DSV HlOiS 3E?JE tfgj APPI- QIU ON ncg2h 10IB C|§ 3 = ?-l=2|- ^5H 2i = 2E 3i8 
HI1 ?3E 2g(MCG1) SE^ HI 2 ?3E 3g(MCG2)OI H, ncg^h 20|^ CH 3E?IE^ ^sH 3E ^18 HI 2 ?3E 3M(MCG2) EE 
^ DSV 3E 21012, ncg^l- 30IB Cfi 2E?-IE^ 3E 318 HM 3E HM(DCG 1 )01 2, ncg^f Cf§ 3E^E)f ^ 

m 3E nia hi 2 bb 3e hm(dcg2)oick 

DSV HICHg 3E?IE ^El API^ (EH, ncg^r 1. 3, 421 S¥01l^ DSV HICHU 3E ^EJ APPF O^y CEH2I- 3E 3M0I ^§£1X1°^, ncg 

2oj S¥Oil^ Q§ 3E?-IE;f 3E 318 HI1 3M(MCG1) SE^ HI 2 ?3E Hg(MCG2)0l CK 

£ 26a^ £ 26bb £ 7a LHXI £ 9e0il £A|Q 3£ ^^51 AF§6hfe g CHI (1,8,8,12) 3£°J ^5 ^S°J ^ ^Al Oil Oil WtB ®M£ 
^AH, £ 270il £A|£! A|H^ fiilXI 5EH 6(102,104,1 06,108), S3I S# ^ fiS^I(110), HM bl^ SAPK112), ncg 91 ^3^1(114), 21 
21(1 16), HI 2 Hl^ SAPK118), ^ U^(120), HI 3 til^ SAPK122), ^5 3£5(124)^ ^5 SxIM ^¥AI^ ^S6PI^ Hi - CI. 

DSV 3£ ^gj &i£^M ^^6^2, ^M£. EI^S^ 3£?-J£ £ 2 7 Oil £Al& A|H^ EilXI ^EiM(SR2,SR1 .SRO.SR^ S^SEIOH 91^- 

108,106,104,102)011 AIH^BHAH »SSCKS301 B»). 

2§ ^ 5^21(110)^ AIH^ aiXI5E!M(102,104)^¥£i HlgEJ^ £ 23 Oil OilAIS b r £f 24d|M£J §21 nH&!g ^sBHAH §2|o]Xj 

s ^mmc[. ois^ii §21 si ^ 5^21(110)011 §21 im&oi s#£i^(S302 e.^d, e^i 5^ ^ ui^m^ §21 ^ 4-iyar2 : 

§21 D§8 ncgM 2^ ^^1^ ^ DhXI °i QIOIEieiXIM BBSffe S318 B^ilS £!S^D(S303 B^ll). ^, S303 E^IOilAH^ §2| S# ^ 5s 
51(110)011 °I6H ^2|g BB8KM XiiOi^ 212 ^1012 2CH^ Af§SHl 2HX| S20 g^l ^ 5^21(1 10)011 AH HI^EJ^ HlA r 

§2l(pseudo sync)S LH^EhCK 

Qfg ^55r2Xh 3£SJ£(SR1)g XiS^2 2^^ A|H^ 5il XI ^Ei (1 06)^¥Ei e^EJ^ 2£^J£2^ 2Ab 3£ 311 5Aim^ n 
cgS ^O r LH^ ^S^CK 

S302 B7U0U/H A|°^ 5ilXl^EH(102.104)0il »3S 2£^-J £(SR,SR0)2h §2|2^ OWB DSV 3E 4 h gJ APieiXIM BB»Ot DSV 2£ 4^' 
APIOIS DSV HI CHS 55 £ 9a LHXI £ 9eB M§6^ S^Oil^ 2££|£2] sl^¥l dl^Oil ©SS DSV HIO] dl^g HI^^CKS30 

5 B3II). OPIAH, £12a LHXI £ 13c0il £AI2 DSV HIOHS 55 ^Ml M§5fb S^Oife DSV HICH dl^g HI2is r XI 3^2 £ 12a LHXI £ 1 
3c Oil £A|^ 55 £^Sg MSmOl ^ ^^SOil 6H ^5S 3£?l£g ^55fe S306 B2j| LHXI S318 B2H2I ^AH^ ^56r^ 3 

CK 

Oj 2 1 AH , AIH^ £ilXI5Ei(108) ^ ^5 3£S(124)0il HI^EJ^ DSV HiCH ^ls(DSV time)^ §21 01^ 2^M5h04 S301 Eh^OilAH 

S DSV 2£ £l£^OII sHS6^ S^OI £IB °10ilOIM£l^ £Js0ICh £ 9a LHXI £ 9eOil £A|Q DSV HI CHS 55 £^5g M§i 3?, 
3£^l£oj MS B2^ DSV HI CHS b|^0|2 UCHXI 12b|M^ £ 7a LHXI £ 7e0il £AIS ^ ^^5r£^ MSBg Hl^m2 ^ ^^51 

AhSSfB SCf. AIH^ aiXI^Ei(108)2J Sl^^l b| ^(bitl 2)011 XHS@ 3£?-l£2J bl^^ DSV time £im.Jt B0110IM1 U HI>i^Cf. 

S304 & 211 Oil AH DSV 2£ 4^ APPh OhUB A|H^ £ilXI ^Ei (104)S¥Ei HlgEI^ OIS 2£?-j£°l EZ^g 3A^hO((S306 EZSOI 0 

^ HH^ ncgg 2^ iSA!BCHS307 B3II). 

EZ2 r 1 < EZ < 321 S?^ 012 2£^]£(SR0)£I ncg Oil AH X|A|5fe 2£ 2 g Oil AH S^«i" 3£?-l£2h ¥ ^H ^XHSf^Xlg SA r ^Q(S30 
8 B3II). 

B^, S308 B3U0UH 012 2£?-J£2J ncg 2 1- X|A|5ffe 2£ 2 g Oil AH A|H^ ai XI ^ EH ( 1 04) CHI USS 0I2 3£^l£(SRO)2f S^th 3£¥-l£ 
D\ ¥ 5H ^XH6rB AIH^ fill XI 5El (1 06)S¥EH t!Hl ^5m2X r 6fe 3£?-l£(SR1)^l 9&M bl^(bit9)2r bl^(bit5)g SMmo^(S309 

B3II), OHE B b|^Eh£ "1 "01 ^XH6 r B ncgg 32^ ^^1^2 g Q "0"OIB ncgg 4^ a^!BCKS310.S31 1 B»). 

S308 B3I01IAH OIS 2£?-j£°J EZ2h 1 < EZ < 30IBAH OIS ncgOilAH X|A|5 r ^ 2£ 2M01IAH S81S 2£^l£2^ ^ZHSfXI &2HU EZ 
> 30IB ncgfe iS^BCKS312 B3I). 

^, HM bl^ SAPI(112)^ Al HM Eil XI^E1(104)£| OIS 2£?-i £(SR0)EJ 5^ 4b|Mg EZ^OI "0"^ S¥(bit02^ 1B S^)^ ncg 

CON ^JII "01b"^ i^(ncg2 r 2S# £JDi)5h2, EZStOI 101^ 30|6r^ S¥(bit3 
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bitO^h 1000b,0100b,0010b,1010bM 2JQ|)b ncg CON 
"10b"^ #^(ncg^h 3 OIU 4S1 SIDDftH, EZ&OI 40|&gi 3 ^(bit3 _ bitOJh OOOObg S|OI)te ncg CON "00b"E^ S^(n 

co^ 1£JS 2|DI)»P. 

ffH, XHI2 bIM 3AH>|(118)b AIH^ £ilXI^EH(104)^¥EH XIISElb OIS 3E?-J E(SR0)°J 4UIS(bit1 1 _bit8)M 2 Ah m 01." 1000b" 0| 

>IU "1001 b' 1 ^ 3^b S3 S3 m|S(12O)0il Hlg^a. iieiiOIS S&Shb a*3l(116)b ncg ^ HS^Kl 14)2| 

S¥Ei "OOb"^ Sf9S S3 M mO|" Ai^e S3 §1S(120)OM HIS^Qf. 



S3 a|S(120)b A|HS BilX|^EH(104)°l 4dlM2| 1*0| "1000b" OI^U "1 001 b"0| 3, 3 • (1 1 6)011 AH 3^3 A|H^ 51I XI ^ EH ( 1 04) Oil 
XHS30H Sib 0I2 3E?-IE(SR0pf XI Aim b ncg 31- "00b(ncg^F 1S1 SIDI)"0IB Oil 21 (exception) BOilOlgmOl, ncg ^ 23 

51(114)011 »IS»CK ncg 91 2321(1 14)b £]0ii0IMS Oil 2J (exception) MWlQU XHI1 bIS S A^|(1 12)S¥B XHIgElb ncg CON £1 
m.D\ "10b(ncg^h 3 Eb 4S 2|D|)"S "00b ,l ES £3 ma m^\H, S3 SjS(120)S¥EH ^Elb exception fc!S3|- P All 01 MSI 01 SA^U n 
eg CON timJt "lOb'OI- Ohy OH ncg CON 3CUS ^£ 3E2(124)0il »SJBCh 

B ncg §J 2321(1 14)b ncg CON £JS2f "10b"OI2 AIHS fill XI ± El (106) Oil XHSS ^£^3X1- §hb 3E?-I E(SR1 )S| 92 KH til 5 
2KH blSM SAhSKM. CHE El- bISEJE 'T'OIB ncg2* 32JM UEWib "10b"S, ¥b|S S¥ "0"0I2 ncglH 48JS UEfLHb d 11b"» ^£ 3 

ES(i24)oi! m^mo. 

ncg Si 2321(114)21- eiCHIOIBEi exception -diiSOil CQ-Bh ncg CON £im.m "10b"0||/d "00b"°S ^Seffe 0|#b 1 < EZ < 3£i 

3E?-IE1 g^AIIJ OH EZ=1 OI^AH 3E?-IE°I &?l bIS 4JH2I 2*0| 8(1 000b) Eb 9(1001b)SJ (IHb g^A|3|X| SJ8 3E?-IESJ ncg2h M 
CG1 Eb MCG22f EJb *T'(ncg CON = 00b)O[ EIE^ 5|0| ?|»0|Ch 

CfM8 ^^BlUXl 6hb 3Et)E1 flS© AIHS SI XI r^EH (1 06)21 m^m ^l5fb B2IIB iS![Cf. 

n cg^h XIAlSfe 3E 31011 ^£5h3X|- ohb 3E?1E3f ¥ ?H SXHWfeMB 2JAhBCKS313 B21I). S313 B31I0UH SAB 2E?-IE^ 
¥ 3H ^XHo^B XHI3 bIS SA^I (122)011 AH AIHS Bll XI ±& (1 08)S¥EH HI^EI^ Q§ 3E?i E(SR2)2j bl^(bit9)2f blM(bit5) 

M SAh5h0j(S313 E^l), CHE & Hl^dfE "1"0| ^XH5hB AIH^ Bll XI ^Ei(1 06)^¥EH Xil^EJ^ ^XH ^^mUXh 5^ 3E(SR1)^ 
3E?-IE g 3d mm 3E?1ESi ^oimn OlOll CUem^ aiOIElS ^3&BCKS315 E^l). 

S314 E^IOilAH AIH^ B1IX|^E1(108)^¥E1 Xil^EJ^ Cfi 3E^IE(SR2)°1 bl^(bit9)£f bl^(bit5) M D "0"0I2 AIH^ BilXi^ 

El(106)S¥Ei XIISEib ^IW ^56^ SE^E(SRO)^ mmm 3E?JE § ¥ SiW) 3E?-jEa§ 01 Oil CHgSfe CHI 01 EH ^ ^ 

5t^EKS316 B3I). 

S313 B^ilOllAl i^Al^ ncg^f X|A|6fe 3E HMOil AIHM £il XI ^EH (1 06)sL¥EH XHI^SI^ 3E¥-J E(SR1 )5h ^XHBPS ncg^h 

XI A|6fe 3E HMOilAH A|H^ g| XI ±& (1 06)^¥Ei XilSE]^ ^XH ^S6H2Xh Sfe 3E9I =(SR1 > Oil CUg5U= ^!£H CHI 01 EH ^ ^^^Q(S31 
7 E^l). 

ncg^F X|A|5fe 2E 3§8 E 25 Oil EAI3 bh£f ^0| DSV XHIOig 2E?IE API^ 0^ CH, ncg^h 1 OIS Q§ 3E?-JE5f ^5H Sib 3 
E 318 HI ^2E 3e(MCG1) E^ XHI2 ^3E Hg(MCG2)0| H, ncg^h 201^ Ql 3E?IE5h ^SH Sib 3E ZIMS XHI2 ?3E 3B( 
MCG2) Eb DSV 3E 3M0IH, ncg^h 301 ^ CH 3E^-lE5h Sib 3E 3fg XHI1 &B 3E 3M(DCG1)0IH, ncgJf 40I& Q§ 3 
E?-jE5h ^6H Sib 3E 318 XHI2 ShB 3E He(DCG2)0l H ( DSV XHIOHg 3E?JE API^ CCH ncg^h 12* 20I2 CFg 3E?JE^ 
Sib 3E 318 XHI1 ?3E H1KMCG1) Eb XHI2 ^3E 3M(MCG2)0|H, ncg^^ 30|^ Qi 3E?^E^ Sib 3E 318 XHI1 E^B 
3E 3M(DCG1)0I3, ncg^h 40I2 Di 3E?JE^ Sib 3E 318 XHI2 &B 3E 3M(DCG2)0| Eh. 

01IS mO\, 3ES(124)0itAib DSV time eiOilOIMEJOH SI 3 {DSV XHIOHg 3E^ API2JM 2IDI). ncg ^ 2321(114) 

S¥EH XHISEIb "00b"^ (IHb XHI1 ?3E 3M(MCG1) Eb XHI2 ^3E 3e(MCG2)0il AH ^i«5^E^ El OH SLCh 

DSV time <MsSfb ncg ^ ^3^1(1 1 4)^¥EH XilgEJb ^^^^ "00b" 01 H 3ES(124)b MCG1 Eb MCG20II AH ^ 

^5f3, "01b"0IB XHI2 ^3E 3e(MCG2) Eb DSV 3E 3 M Oil AH ^^6^3, "10b"0|B DCG1 Oil AH £^3 "11b"0IB DCG20ilAH £&j6hE 
m mO. B ncg i! 23^1(1 14)^¥EH XilSEJb ^1^5^ "10b" Eb "11b"gJ S^Oilb AIHM aiXI^EH(108)HJ Qi 3E?-lE(SR2)2i 92 
JKH bl^(bit9)2* 52«H bl^(bit5)B SA^hOI 101 Sib XI Eb SibXiOil dhdf i^3E g 3E Eb ¥|£J 3E1 ^SJSCI-. OlS^il 
AIH^ aiXI^EH(106)Oil XHS& ^25QXI 6Fb 3E^-JE(SR1) 12blM0il COBI 3ES(124)^¥EH 8b|eoj Qil 0| EH ^^l^CK 

E 28a % E 28bb E 15a LHXI E 17e2J 3E 2^5M AF§6hb ^ ^SOil £J^ (1.8,8,12) 3E2j ^g2| ai ^A| Oil Oil CO^ 1§E 
^AH, E 26a2f E 26bM bl35H M ffH. S351 B^l _S357 B^ll, S363 B^l, S367 B3j|, S368 B3lb e^e^E^ 3 «A||& ^S8 «§*Shffl ( 

E 26a ^ E 26b2f ^^Elb S358 B3I _S361 B^L S364 E+^l _S366 B^IM ^^JE^ BO. 

S358 B^IOilAHb OIS 3E?1E^ 3E 31 MCG1 (ncg=1 ) CHI ^ShOI, OIS 3E?-IE2J 4bl^^h 8(1 000b) Eb 9(1001 b)BXI S 2 Mth 
CK S359 B^IOilAHb ^£^3X1- 6Fb SE^IEEJ 28 bl^g 2Af5f3, ^56f3Xf mb 3E?-iE£| £1 EXHI ^^(LZ)J[ 0, 4 Eb 501 B, ncg 
m 32^ ^<M8^3(S360 B^l), ^56H!X[ 6hb 3E?-IE£i LZ^h 1,2 Eb 30IB negg 4^ ^^t[Q(S361 B^il). 

S364 B ^il Oil AH b ttm 3E^IE2J bl^M SA^HAH QI 3E?-IE2i LZ^h 0,4. Eb 50IB ^XH ^S6h3XF ^b 3Eb e^th 3E?-IE e 
51 2Wi 3E?1ESi ^21^3 01 Oil Ciig^b CHI 01 EH ^ ^i^3(S315 B^l). CH 3E?-iE£J LZ^h 1,2 Eb 30IB SXH ^^6F3Xh 6f 
^ 3Eb SE^-IE S ¥ 2HH 3E?-IE9JM ^2J6f3 01 Oil CUgBhb S!£H CHI 01 EH ^ ^£*>CKS316 B^ll). 
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¥^2^ S352 &X\OHM §31 HHEl^ SE 24011 £A|9 bhSJ- 24bl§E2J §3| IIHEdOICh 

£ 29^ £ 28a ^ £ 28b 01! EAIS SilS ?S8J3I ?1& ^£ £ 2 7 Oil £A|& §x!2f til M Cffl, A|H^ £11 X|^E1M(1 

52 _ 158), S3| S# » fiS3|(160), HI1 K M2 HIS 2 API (1 62.1 68), S»3I(166). S5| £1 SO 70)21 gSfg igSfES 3 SfAIIS ^Si 

a^fDI, ncg ^ S32I064), XI! 3 d|M 2 API (172), 3E£(174)M i^j2^ ggSPIS »CK 

ncg ^ E33l(164)fe XII 1 t)IM 2 API (1 62)sl¥El ncg CON ^jll gJSSBCK AIHeI fill XI ±& (1 54)sI¥El SISS^ 012 3 

H?1E(SR0)2J 6^ 4bl§12| EZStOI 00ia(bit03|- 121 §?) ncg CON tlsLtz "01 b"(ncg^l- 2£JM 2IDD0IH, EZStOI 1 0|& 3 0l5h0|^(bit3 
^bitO^I- 1000b,0100b,0010b,1010b2l §?) ncg CON £JSi= "10b"(ncg:>r 3 EE£r 42JM 2*01)012. EZ&OI 4 0l#0IB!(bit3 _bit0^h 0000b 

21 350 ncg CON dl^ "00b"(ncg^^ 18 2J0l)0|Ch 

OldH, ncg CON n 10b"0l£ A|H^ aiX|>:EI(156)£¥EI MSHte ElXH 3E$IH(SR1)2] &m 4bl§I(bit11 _bit8pl- 10xxb(LZ=0) SE*r 

OOO0b(LZ=4 or 5)81 3¥£= ncg M ^ ^3^1(164)^ ncg^ 3g 2|0l»te "10b"M ^5 3E30 74)011 HIS 61 2, HXH 3E?-IE2J 4b| 

~ (b,t11 _bit8)JI- 010xb(LZ=1), 0010b(LZ=2) EE^ 0001 b(LZ=3)SJ S?b ncg^ 4S 2|D|S*fe "11b"g 3HS(174)01I MSBCK 

BH, X1I2 bl== g API (168)011 2J6H SMS 0|S 3E?I E(SR0)21 &?| 4dlM(bit11 _bit8)2| StOI "8"(=1000b) EE^r "9"(=1 0001 b)0| a 0I22] 

ncg CON "00b"^ ffH(OI!= AIHS 611X1 ±9 (104)011 MSB 01 0IS 3H?-lH(SR0)^r XIAimte ncg^l- 121 S?), Oil 21 (exception) 

Ajli 21 Oil 01 Mm Oj ilXH All b|M SAPI(162)sl¥EI XligEI^ ncg CON £11P!- "10b"^ (EH n 00b"^ £36HAH #^6fH, Oil SI ^ils^h PAHI0I 
M3 0i Sl^U ncg CONJf l, 10b"^h Ohte! OJIfe ncg CON ^Jli 3CH^ ^5 3HH(174)CHI MSSCK 



**3E 3ES(174fe DSV time tlS^ PAUOIMSIH, ncg K £3 31(1 64)S¥E1 Xil£E|i=z ^J5^ "10b"S! 0}1^ HI 2 ZIM(MCG2)^ 

dsv 3E nmm tmm^m em, dsv time ^s^i- ohioi as ch satkdsv xiicng apiss 2100, ncg a 332I064) 

^¥EI HI3S = "10b"^ XH1 1 ZIM(MCG1) SEfe XII 2 ?3E 3g(MCG2)M ^1^6^^ 5hQ. 

DSV time tl^L^b; ¥&6h^l ncg % SS3l(164)S¥Ei XllgEI^ ^^^^ "00b"^ HH^ X111 3M(MCG1) SE^ XII 2 ?3E HM(M 

CG2)e ^i^mi), "iob n ^ riHfe xin e& 2E ne(DCGDe ^^o, "iib"^ cm^ xii2 ee 3E ne(DCG2)e ^^e^ck e, ncg ^ 

^3^I(164)^¥E1 XII S£l^ ^mJ[ "10b" SE^ "11b"^ CH^ XII 3 bl^ SAP! (172)011 21 BH SA^ Cl§ 3E?I H(SR2)2J ^^j 4bl^(bit11 _ 

bit8)°l 2^01 "10xxb" SE^ M 0000b"^ 2E e §£°l 3E1 ^^512, "OlOOb", "0101b", "0010b" EE^ "0001 b"^ S?b 2 

£§ ^|21 3Ei <y^^EK OliMI mm 3£^IESl AIH^ aiM^HO 56)^¥E1 X||g£!^ ^XH 3E^ H(SR1 )2| 12 bl^Oll CCfdf ^£ 

3HS(174)S OlgmOj 8bl^oj gj^oj piOIEHM ^^1@EK 



a^s[ utft ^oi, ^ DC ¥l^ DSV 3E 3gLH°l 3E?JE1 ?3E 3g0ll/d 0I0I M§31! 91 z= 2E?JE ^¥1 HCH^ 01 

§0, ?3E HM°1 3H?-1H21 ^^(0j|: CSV ^ INV EI-EJ-DI E1)M SJQl^ OlgmOl ?3E 3§i ^^&^^AH, 3E?^E£J bl^4=M mO\ 
D\m IT^APISAIE DC e^UPl^ mUf^^ 9XQ. 

s ^go DSV ^iQj A | S0| | A^gEJ^ DSV XII 01 g fii ^^51 ^ ^^5 01! AH 01 Dl AI-ltEJ H 3£¥-IEg Ojg^o^AM 3E?^E 

oj y|E>, M ^ oi^ sUf^l- aiCF. ^ DSV XilOH AISOII A|§£|b DSV XIICHg ^Ml ^ ££hS£f^ ^£21 

II ^ AH ^ ^^S£| 3E?-IE ^. 3H?-1ELH2| DC^S UEI-LMfe ^21 □ I El 21 CSVEI Cri 3H?-1H2] DSV 2101 gJim 0j|^6fe 

HJ-2-hOI EH ei INVEJ ^Si 51 Di^ Olg^^^AM a^^21 DC ^ aHfS ?>^CK 

SEE^ £ (1,7,2,3) 3^011 AH ^ g^^o^El DC ^§ 3^311 a^offl, DSV XII CH Hl^l 0|g^ ^3^21 DC 3r^?ll a 

SACK 01 sUf^ 21 AHS3I01I ^?J£1^ 981 BXI8I Us 4=3^ E|go S¥E | ^^£J^ RF <M^2j 0 |xl^M ^^5^ CHI 

(57) ^=?S] S¥l 

^Ci^B 31^/XH^ 9XI0II £J^£li=r QIOIEIS £1^ S! fl0l(d). SJ01 S aOI(k). CHOI El bl^ aoi(m). 3E^E blS aoi(n)« UEfLH^ (d.k, 
m.n)^^ S^EJb RLL(Run Length Limited) 3ES ^55fb ^SOII 2i0iAH: 

(a) DSV XilCH API 01 ^ 2J^Q^ m bl^oj piOIElM DSV XII OH § 2E?-IE1 ^SSHAH ^56111, HHXl ^J^El^ m bl^SJ QIOIEIS, 

3E?-IEe ^hXI 01 ^ 3E 3M21 3E?-1EMB 3H?-IHLH21 DC(Direct CurrenOSJS U&Uib XiM HI- Em I El (CSV: Codeword Sum Val 
ue )°l ¥521 a§ 3E?-IH2J DSV SOI -988 01l*5fe X1I2 HhEIOI Ei (INVJ2I ^§01 AH si £l£^ bH xl& ^3E 311, ^>PI §^ 3 

e^-iesi mmm && 3E nee e ch^ °h 3E ng2i 3e?-iei <^^6hah a^afb e+^is stm^r ^s. 

XHISron 21CHA1, ^>PI (a) E^IOIIAH DSV XilCH APPh 0^ CH, &D\ ?2E 3ii LH21 CHEi ft ^3E Zie2| ^¥ SE^ 2x11 3E?-IEfS ? 
^92 DSV X1I01M ^Ifh am 01^21 DSV 2E 311 CH 01 §6^01 ^SE^ 5fe ^S. 

S?» 3. 
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J9I2S0II ^CH AH, £PI DSV HI 01 APIS DSV HlOig 3E?JE £JE^M q£ ^ 3 6H AH , 2I§ &0I "0 H ei S 

i* CHI 01 EH M DSV X-ilCHg 3E£IE^AH ^iW, 3gXI 8^22 £PI 311, BE 3E 311, DSV 3E 31 g 0\± K 3E 312J 

3E?-IE^AH £iStfer 5!1 "§2S of£r 2£ ^g. 

S^S 4. 

HI 3^ Oil 910\M, £PI 3118 DC sh& XHICH^h 3E 3BSH HM ^ HI 2 ^3E 311 SaSHi, BE* 3E 3118 H1 1 S 

HI 2 3E 311 5^613, £PI DSV 3E 318 £PI HI1 SEfcr HI 2 ?2E 312J gJ¥ SE£r 2xHI OlgshOj OigEJ^ £PI 

HI 2 SEi= HI1 312J ^SIEOil 8HS»fe 3E?-IE2}^r HM 2^ D I EH 21 ¥^ ^ HI 2 E^D|EH°J ^SOI AH si ^CIPF £JEi| 3 

E^iEii mxmw, dc ^em 4>ssu= 21 22s gja. 

a?s 5. 

HI 4^ Oil SiCHAH, £PI 

(b) 6PI 2| 3E 31011 ^IHSfe 3E^E1 CfMOil 2,^ 3E?IE1£| 3E 311 XIAWte Hi 3 lUEfOI EH (ncgfe 3E?-IE2J 2!E »|£^(E 
Z)B 3 AhmOl, EZ <- d-1 gittH^ HI 3 n^DIEPI- HI 2 ^3E 31 SEfe DSV 3E 311 XIAimEU* Uf3, d < EZ < y(y:g^ HfEhOI 

EH)0I3, 3¥01i^ XII3 »»0|EPI- HI1 2E 31 SE^ XII 2 BB 3E 311 X|A|»E^ 5h3, y < EZ < kOIIHU d < EZ 

< y0|3 3E?JE^ g^EjXI 8*8 S¥CHI^ HI 3 H1-E4-0I EH^h HM ?3E 31 Eiz: HI 2 ^3E 311 XI Aim £1= Eh^llS EH S&oK*. 

£idi a SOI kg ?l&mXI S^Oil 3E°J £^1 £1J 4= 6hCM 3E2I DC ^ ^1 »#A|3|fe 511 ^32^ Sf^ & 

S. 

6. 

HI 5^ Oil SlOi/d, 2>2| dfe 1. kte 8, m8 8. n8 12£ 6h3, HM ?3E 313f HI 2 ?3E 311 ?«8PI ?iet HI- E} 0 1 EH xM 1£ 6f3 
3E2J Hh EH yM 32S (1,8,8.12) 3E£] 511 ^§25 »fe £i ^S. 

a?a 7. 

HI5S0II 2*1 CM AH , fiPl «S8 

(c) 4:3 ^^IQhD §3| ffli&l ^8l»fe B3IB EH 51^13, 

6PI HI 3 HI-ahDI EH HI1 ^3E 313f HI 2 BB 3E 311 XIAIB CLH A*g£lb mi\ 3E?-iE13f £PI HI 3 HI- 21 01 EPJ- HI 2 ?3E 313]- 
HM BB 3E 311 X|A|» EH AhSHfc ^21 2E?-IE82| HM H^DIEHS] HI 2 n^miEH£| ^§01 ^ ^CjPl- EJE!| HHflSK* DSV 

HI 01 Oil §31 3E^Ei £j^6hEil| EJOi ZJLt: 511 m*r £i ^s. 

a^s 8. 

HI5B01 2iCHAH, £PI »HS 

(c) ^§ ^^rn^a s^i hh&i 4^a^ e^ie eh sb»2, 

^Ol HI 3 H^OIEPh HM ^3E 3g3f H1 1 5h£h 3E 311 XIAI& ttH AhgEI^ e^l 3E?-JE13f HI 3 Hh EJ- Dl EH^f HI 2 ?3E 313f 
HI 2 E[B 3E 311 XIAIH- Hi AhgEj^ e^l 3E?-JES2J HM Ef^OIEHSJ ¥^2f HI 2 HI- Eh □ I EH 2J ^§01 ^ EIE^ dH x\ B[0\ DSV 

HlOiOil ^ElEh 3E?-IE1 ^^5hE^ EJOi 511 ^S25 6fe ^S. 

a^a 9. 

HI 5^ Oil 21CHAH, &D\ DSV HlOi API 81 CH 2} OtM QH HI 3 BaDIH^ X|A|8^ 3E 312J UigOl bffl^ CHI, *, 3H?-JHEJ eiiE HI 

id ^OISU 5, h l Hi XI C|§ 3E 310|B, DSV HlOi API^ EH^ HM §J HI 2 ?3E 31 gOilAH & UOIS ^i^ShXI ^H^AH 
DSV HI Oi Oil ^Elt!" ^^$\^J\ d^iE|3, DSV HlOi APPI- 0^ Wtz HI 2 ?3E 31 E^ DSV 3E 31 Oil AH DSV HI CH Oil ^E|oh 3E?-IE 
£^£!^ 511 ^§2^ 6fe ^S. 

a?» 10. 

HI1i, h 0il SiOiAH, 6PI (a) Eh^lOilAH^ ^Ol DSV HlOi APIOIB SJ^EI^ m tilME] CHIOIEHS DSV HlOjg SE*= DSV HiCHg til^M 

oiga^oi 3E ^^^j°i dc g^m sei- ^m?ii ^s-m^ 511 ^a. 
^^?i> h 11. 

HMOt^Oil &OUH, DSV HlOig Si £^2°j 3E^E18 &D\ ^3E 3113F BB 3E 3113J- 3EtIE1 AF§6h3, ±§ 

£J DH XI dl^l- ^D[& 511 ^S2£ ^a. 

a?» 12. 

HI11^0il 2J0UH, ^^| DSV HICHg S^S°J 3E^E1S ^>0| ^3E 311, BB 3E 3113f e^th Cf§ 3E 31(ncg)g XI § 
»fe 511 ^S^^ Wfe 

a?a 13. 

HMO^Oil SiOiAH, DSV HlOig Si ^^S2J 3E^E1? ^Ol ^ 3E 3113f 3E 31121 3E?-JESi bl^oj| DSV HI 

Oig dlM^F 511 ^§2^ 6fe Si ^g. 

a?» 14. 

HMO&Oil 2iOiAH, DSV HlOjg Si S^S^ ^Ol ?3E 3111 BB 3E 3113ffe ^E£i £PI nSCf E 3E^E§^ Ol^OiS! 4 

^EilOI^S U^iOiXIDj, 2| ^aiOi^ 2^HBJ 3E 312S ^^EiDi, ^ ±EilOI^2J ^ 3E 318 AH^ HM Hh EJ- Dl EH^^ &hCH 
3E?-IEli 511 ^§2^ 5fe ^5 ^g. 
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S^S 15. 

jbhosoii &ouh, dsv hich§ ^^s^ neenf ee niiifb ^e°i nea s 2e?-ie§^ oi^chei 4 

5E{|0|M^ UVICHXia, 2> 5EilO|^i= 2^H^J 3E 3§2S ?«£|Dl, ^ 5EilOI^2J 2| 3E Dig AH ^ HI 2 E>e*0IEH°l ^§01 3Cfl£i 
BESIEMM »fc ^S^M 5fe 35 SB. 

S?» 16. 

XH1 1 0S Oil 9iO\M, &D\ DSV HICHg 3^Sb d£f k^ ^ 1 Hf °^6H2, 14 d|^2] 3E?JE1S 0|^CH£! 21 M iS2^ Sfb 35 

g^tr 17. 

H) 48 Oil &OUH, £PI HI1 ^BE 3fg 3E?-IEL|£| d|E HI^(LZpf 2£BE Bg ^ IL^DI EH (x)21 1 £Cf ^^U BS 3E?IEi£ 
^££IB, HI 2 ^BE 318 LZBOI 1MQ BPiU US SErlEi^ ^32, H1 1 ^ HI 2 ^BE ZlSOll^ AH^ BE?-IEb ^XH Si- 

ll SH. 3E?-JELH2| SjJE HI^(EZ)^ £J5 gj aOKcOfiP 3B BE?-IE nhSJ-OI H(y)fiCJ B^U SfS BE?-lEb g^£|0| 

?tm 5fb 35 

18. 

H1 178011 2J.CH A-i. SCI- sM^ei DC ^ £J" HIOiM ?|6H ^3 3E BSIil- ^3 dl^S &gSK)l BE^EIH°I °yE HIS=MEZph 515 a a0|( 
d)aa B^U HB, BE?-iE m^DIEH(y)SP SfS BESIE g Oil AH 0j|£|*}o^ e^A|3?|XI Stfe 2E?-IEi ^fe 3g 

»fe 35 

S^S 19. 

H1 188011 2iCH AH , £>0| 0j|£|*jo^ e^SIX! Sf^ SERIES] Off BE Bg(ncg)*r HI1 E^ HI 2 Eh^ BE Dii XI 3 ^ XI 8JB. HI1 Eb 
HI 2 ^BE Uli XI§ofe 3j§ Shb 35 

§^8 20. 

H1 178011 2IOUH, &D\ EZStOI 1 < EZ < 32! 3E°-IEi S^AI3IB, B EZ1*0| 10|B BE^-IE2J £^dlM 4JH2J S!:0| 8(1 000b) Ei= 

9(1001b)^ (IHb g^A|5MXI &B, QgOH CCf^E^ 3EtIE1°J BE BMOI HI1 »B BE 31 Eb HI 2 BB BE BMOI 0^121 HI1 ^B 
E 3i Ebr HI2 ?3E BSOI SE» H!3 HI-dl-DI EH (ncg)lt fflg»0) DSV HlOi.Oii S£I»E^ »fe 51 5fe 35 SB, 



§^8 21. 

515 a Si 01(d). SICH a S0|(k), QIOIEI dl^ SOI(m) f 3E?-IE dl^ ^oi(n)S UEILH^ (d.k.m,n)£S RLL(Run Length Limited) 

BES ^£6HAH BESIE3I- Jffc CHI CQ-dl- BMsfS BE 3111 bHxim^ CHI 2ICHAH: 

BE^°I DC HI OHM ¥I6H ^ XHICH^F ^^Eh BE 3g§i HH X\ B[H: 

be ne^uioii mmm 55beoii 5Hsa^ be°j be?helh£j oc&m ueilh^ h^oieh(csv)sj utm be^-iesi DSv(Digi 

tal Sum Value) 2iOI ^1 Oll^m^ Hl-dl-OI EH (INV)^I ^S0| AH ^ 3CH^F £IEf bHxIoh^ 5ie ^§2^ 8fe tJHxl ^S. 
22. 

HI21S0II SiOUH, BE BM^LHOjl 55 BE CHI 8HS6f^ BE?-IE£J Eh£J-D| EH (CSV)£J S! EhSJ-OI Ei(INV)2| ^S0| 3CH0I3 

AH C\mO\\ m BE?HE2J BE 3§c g^SMI XISohE^ o\0\ BE^Hi DSV ^^01 3CH^ 2ty§hE^ bHxIofe bHxl ^S. 

S^S 23. 

HI21S0II ^OHAH, 3 c nf^ ^ ^|^oi £Ji= BE BM°I BE ?-IEi W BfOI EH (CSV)2J SCH^ ^AH^ bHx|5fe 5!§ ^§2^ 6fe bH 
x| ^g, 

HI23S0II SiCHAH, ^^l BE 31^ e ^I^Oj BE 3§j3[ DC ^ HIOHS IT 4= 21^ BE BM^J BE?-JE^ HhSJ-DI Ei (CSV)2| WW^ 
01 E ^AHCH^ HHxima, ^1^01 BE BMUi£| 55?HE0il SHSS^ BE?-IEeOI HI- 24- □ I EH (CSV) 21 ¥S2| BBfDI EH (INV)2| 
01 ehCH^ £JE^ bHxIofe ^§2^ 5fe bHxl 9S, 

25. 

515 a S0|(d). SICH a ^OI(k), CHI 0| EH d|^ ^OI(m), BE?-JE dl^ ejoi(n)M UEILHfe (d,k,m ) n)2£ RLL(Run Length Limited) 

3E1 ^ ^ 6H AH BE?-IE^F 5^ ^SOil Q>EJ- BMSf^ BE 3111 bHx|6fe »g)0|| xUOHAI: 

BE^2J DC 2J a- HI OHM «a HI OH 31- BE 31^1 bHximB; 

BE Be^LHOil e^E^ 55BE01I 6HS6hb BE^IESJ ai BE?-JE21 DSV(Digital Sum Value) BO\ Oll^Sfe HI- 8.1- 01 EH (INV) 

2J ^SOI 3 CHOI 3 AH Of s Oil M BE^-1E2J BE 3§8 e^S^I XI§6fE^ 6^0i BE^2J DSV ^01 3CH^ &l^6hE^ bHxIShOl; 

^CHollE ^S°J 3Ei ^B£|#M Atglf EH ^2.iahE^ 3EtIE1 bHxIoh^ ^§2^ 6fe bHxl ^S. 

SJ5 ^ aoi(d). 5JCH ^ S0|(k), CHIOIEH dl^ SOI(m), BE?-] E dl^ ^0|{n)M UEfLH^ (d,k,m,n)2£ S^£l^ RLL(Run Length Limited) 
3E1 ^^6HAH 3E?IE^ ^ S Oil WtZ\ 3M3 BE 3111 bHximfe CHI 21 OH AH : 

e^£JX| StE BE?-IE2J CI- g CHI 2^ 3E?-IE^ ^sH BE 312S §£i£Jfe ^BE 3B3I- §^9 BE?-j E EfMOll BE^E^I- 
Sib BE 312S §2JEJb §B BE 3§2§ bHx|6hB; 
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&J\ ?3E 318 £1 = HI^(LZ)40|- ?3E 31 =?m »»OIEI(x)SC|- SMHU ZtS 3E?-jEH XH1 1 ^3E 310il bHxISUl, 21 EE HI ^4= 
^ m»D|EI(x)ep HI2 310il dHxISUl, HI1 ^3E Dfl HI 2 ?2E 31°J 3E^E§8 «8 

bHx|£J3; 

aoi ee 3E nms si = sen iJoiooa se^e w»oia(y)»a xfsa ^xu srs ^gsin. oi 

3E?JEi§ ^§ bl^MSJ &0i| WtZ} HI1 B& 3E 31 SE^ XHI2 BB 3E 310il bHxISICH 91^ ^§2^ bH Xl ^g. 
S^S 27. 

HI26»0II 910\k\, LZ < 30|J2 3^?-JE2i 9SlJQtH b|M 5*iKH tHM3h Ve! 3E?-IEi§ XH1 1 ee 3E 310il HHSI8HQ. LZ < 30|^ 3 

E9IE2I 9*±KH U|^2f 5«ijrh blM^F S¥ "0"°] 3E?-IEM8 HI 2 &Ef 3E DM CHI bHxIohDI HI1 BE* 3E 31Hf HI 2 BB 3E 31EI 3 
H?-lHM8 ItS 3E?-IE^ &mm 1§2S 6fe bHxl 



28. 

HI26S0II SI 01 AH, 3E?-IE2J bl^ § 11 HM Ul^M £l&?] dl^df 5^3. 0£KH bl^g dl^gO 3»13 EH 5j^¥lbl^^|- TOIIHU Ei= 

4til^^f E¥ "0"0I9 ^, 3^-1 E£| 4dl^£j &£| XIIS401- 0,4 SE^ 521 2E¥-JHfe H11 BB 2E 31011 bHx|6h3, 3gXi 
1,2 32! 3E?JEb HI 2 SB 2E HI CHI bHxIefe 51 "S25 Shfe bH xl 

29. 

Hi 26^ Oil SICHAH, 3E^2] DC ^E£J 3E ZHE^Ai ^3E 3fg 6m°| 3E 3101IAH ^i^j 3H?-IEg^ bHxjEJ^ 

DSV 3E CH SS5fe bHxl gjffl. 

s^s 30. 

HI 29 S Oil SICHA1, OSV 3E 318, P-s 3E?IE^ ^6H 91^ 3E 3101 HI1 ^3E 3S0ia&£ HI 2 ?3E 31 Oil ^6H2i = 3E 

g (d,k) §j^oig $\*_mx\ oi^goi si*= 3e^iei°i ^mmM, hm ?se 3i°j ^^cqu aiaahfe 3H?-jE2f 

mahQIEi CSV2J ^ HF&0IEI INV2I ^§01 &i-CH^h E|£I| 3E?-IHMM bH Xl B[0\ HI1 ?3E 31^ SJHI DC 2|gf HI Oil 6fe 

bHxl »S. 

S^S 31. 

HI 29^ Oil SlOiAH, &3| DSV 3E 318, Cim 3E ¥-iH^h ^6H Slur 3E 3101 HI 2 ^3E 3101 CH^E H1 1 ?3E 31 Oil ^6HSl^ 3E 
$\El m (d,k) ?l^ahXI ^f^^OI 3E?IEi°l ^esHAi, ^Ol HI 2 ?3E 312J §gJg[ ^^¥-IE0il 6H&5fe 3E^E^ 

mdf0IQ(CSV)2J ^ n^DIEl(INV)2J ^SO| ^CH^I- S\^m 3E?-JEMg DSV HICHg 3E 31 Oil bHximOj ^Ol HI 2 ^3E 313f g" 
3HI ^^^ej DC XilCHM sfb bHxl aa. 

32. 

HI31lT0il AH, &J\ DSV 3E 318 ^,01 H1 1 ^3E 31 Oil e £IE Hl^^^l- 121 SE^IEiS^ bHxia^3, HI 

"0"21 3E^E18 Q§ 3E^ &S 3E 311 ^^1 HI 2 ^3E 312^ X|A|5^| ofOI ^^1 HI 2 ^3E 31 Oil 91^ m 
mm ^^?-JH0il 6HS6|-b 3H^-]E2J- EFBfD|Ei(CSV)°J ¥^2f Hf E}0I Ei(INV)2| ^§0| E|£^ bHxISfOj 4 h 3| HI 2 ?3E 311 E^i 

3E^2J DC HlOi^ Dl^m bHxl ^a. 

^ 33. 

DSV(Digital Sum Value) XII 01 APIOIS 4^§4=2J EJ^ Ql 01 El Dm ^J^EIb m dl^°J Gil 01 El S DSV HlOig 3E?-IE^AH ^^o^3, DSV MO\ 
MD\J\ O^LIS, S^EJb m bl^2J QIOIEil, 3E^E1 DIXWM ^ 3E 312J 3E?-IEi§ 3E?-IELH2j DC(Direct Current)StS U 
EfL4i^ HM »&0IEI(CSV: Codeword Sum Valued ¥12f Cfi 3E?-IE2J DSV »0| &%*m Ojl^Ofe HI 2 u^hQI EH (INV)S| ^SOI AH^ ^ 
CH EJE^ bHxl 9 ^3E 311, 3E¥HH°I B^m BB 3E 311 § Oi^ ^ 3E 312J 3E¥-JHSAH RLL(Run 

Length Limited) 3E1 Af§5^ ^CI^B D\m/J}\^ S XI Oil AH S^EJb 3E?^E ^§^1 ^d\2\ PI 01 EH ^ ^55^ ^SOil AH : 

(a) 3E?-JE ^l^jf oi ^ §H AH , 012 3H?-JH2J CHI Q>af ^^6f3Xf sfe 3E?-]H3^ ^6H 311 UEILH^ HI 3 HFEUdl Ei(ncg)l 

(b) HI3 »BFaiEI(ncgPh XI A 1 61- b 3E 310ilAH ¥ ^H2J ^IW 3S?-JH^|- ^XHShXI 8129 2^^^ XHI3 BaOl EH (ncg)Oil AH XI 
Al5^ 3E 31 e mUOHAH ^91 ^5Sf3Xf 5fe 3^^-i^Oil QigSf^ m bl^H] £!£Ji2j CHI 01 EH ^ ^^6^ B^lIM S&5^ ^ 

a. 

§^^34. 

39I33»0|| &OUH, »BS 

(c) ^tlB HI 3 EhamiEH(ncg)OilAH X|A|5fe 3E 31 Oil AH ¥ ^H2J ^Hi EXH^S CH 3H?HE2j ^§ Hl^ii S 
AF6HAH Oi^ mUdfSE "1 M 0|^ 3E?-IE S £Wi 3E?-IE1 d^6HAH CHIOIEH^ ^5513, ^§ dl^MOl £^ "0"0|9 3E^E 
^ ¥ 3E^E§ <^^§HAH CHIOIEH^ ^55^ E^IS CH S»»fe »3. 

S^S 35. 

HI33S0II 2iOiAH, ^31 

(c) ^^1 HI 3 IftamiEH(ncg)OilAH XIAim^ 3E 31 Oil AH ¥ ^H2| ^XH ^XH6h9 EfM 3E^1E°I Cf§ 32?-j^HI 

£|E XIIS^^ 0, 4 5019 §^ 3E?IE § « 3EtJE1 <y^6HAH CHIOIEH^ 1,2 SE^ 30I9 §^ 3E?IE § ¥ S!l 3 

H^-IHM ^^6HAH CIIOIEHS ^S8^ Eh^lS CH 5^6fb ^ZS ^S. 

§^tJ 36. 
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M338WI SJOiAH, £P| gjg^ 

(c) £J^EJ = 3E?^E ±^0\ %J\ W&21J\m & Eh SHAH ^D\m ^e r 3, £PI XII 3 Er2J0l Ei (ncg)M 6PI CHE m 2E 2p|*m 
£ B3IIS CH S8Srfe ^£ 

a?» 37. 

W33S0II &0UH, ^>0| ^gg, 

(c) £J^EJi= 3E?JE ^ea, 0 , osv XII Oi API Oil 3E?-IE0I2 DSV XilOi bl^M IM^m ^ £PI (a) B3IS HSWte B^IM CH 5& 

5fe 

8^8 38. 

HI3380II SlOi/H. £PI 

(c) £i^EJ^ r^^'OI DSV XHI OH API Oil 3E?-IE0I£ ^E°i DSV XHlCHg 0IS8h0| ^56^ B3IS CH S8 

8fe ^£ gJS. 

S^PS 39. 

HI 33 il - Oil 2101 AH , £P| DSV XHI CH APPF O r y IH £PI ££S RLL CHI 01 EH 31LH^ ^¥ 3E^E1S 8fU 0|«2| DSV 3E 

3ii CH OlgSrOI ^3EaCH 2ife 21 ^S^g Wfe « s se> 

s?s 40. 

XHI39&CHI SIOUH, £P| (a) B3l*=r, 

(a1) OIS 3E?^E^ °!iE »|£4>(EZ)« BB8fe B3I; 

(a2) £PI OIS 3E£j EZ»0| "0"0l£! XHI 3 maQIEI(ncfl)« »I2 ^§2^ H£!8*te B3I: 

(a3) £>PI OIS 3E2J EZStOI TOIB DSV XHIOH APPr OHd HI 3 maDIEI(nca)« DC XH! CH CHI SCr SI 2 ?2E DM E£r DSV 3 

E3II 5fU£ DSV XHI CH API OIS XH1 1 ^3E 31 $£t= XHI2 ?3E 31 g 8 r U^ iS^lSfe Eh^l; 

(a4) £PI 01 2 3E5I EZ»OI £j£ Sj U0|(d)2J- ^XU B3, 3E?-]E2J g^ WBfOIEKyJMD ^22 012 3ESIESJ n eg Oil AH XI A| 

6fe 3E 3 1 CHI AH ¥?H°I 012 3E?-IE^ ^XH8 r l= XI M BBSfe B3I: 

(a5) £PI (a4) B 31 Oil AH £fOH£| OIS 3E^ ^XH6rB ^XH 3E?-JE°I ^§ dlMSe S Ah SHAH ^§ dlMSOl "1" SE^ "C'ei XI CHI ttfdh 

XHI3 nh£fO|Ei(ncg)M XH1 1 BB 3E 31 SE^ XHI 2 BB 3E 312^ 2*j<!ii8rb B3I; &! 

(a6) £>PI 01 S 3E°J EZStOI 2ESIE°I g** II^QI EH (y)SCI- 33 £|CU id IJOI(k)MQ l^U £PI (a4) B3I01IAH ^JW°1 gas 01 

S 3E^[ SXHai-XI 8f2B XHI3 ffl-EUDI EH(ncg)M DC XHI OH CHI MCr ^El^ XH1 1 ?3E 31 Ei=r XHI 2 ?3E 3i2g B3IM Stoib 

S^S 41. 

XHI 40 8 Oil SiOiAH, d^r 1 , kl=r 8, m§ 8, 12S o[3, XHI1 ?3E 3gHF XHI2 ?3E 31i =?S»fe Ift2rOIEH(x)i= 1013, 3EtIE g 
^ H^OIEH(y)^ 3013, £P| 1=3 dlMS^ bl^Sj- 5&1 Wi bl^OIB, £PI (a5) B^IOilAH^ mM 3E?JESJ 9£HH bl^£f 5£KH bl^ g 

OiE »UaSE 'T'OIB XHI3 nhEfD|EH(ncg)M XHM BB 3^ 312^ ^<M6h3, S¥ "0"0IS XHI3 m£FOIEi(ncg)S XHI 2 BB 3E 312S g 

^s^^ ehfe ^£ ^a. 

42. 

XHI 40^ Oil &OUH, dfe 1, 8, mB 8, nS 12S 5h3, XHM ?3E 3ii XH!2 ?3E 311 n^D|EI(x)b 1013, 3Et) E g 

^ El- 24- D I EH (y)^ 3013, ^Pl ^§ bl^^Oj ilXH 3H?-JH2J ^^1 4b|^0IB, ^Pl (a5) BH\ CHI AH ^ ^XH 3E?jE°l £|^¥l b|^^^ "V'OPiU 
4b|^^h E¥ "0"OIB XHI3 WBFD|EI(ncQ)« XHI1 BB 3E 3125 iS6im3. 3UXI °^2B XHI 3 WaOIEI(nca)» ^2 BB 3E 312 
M g<M6hi=r 5ie ^§2g 6fe ^g. 

S^S 43. 

S 01(d), iJCH a SOI(k). CHI 01 EH bl^ SOItm). 3E?-IE b|M ^0|(n)S UEfLHfe (d.k.m.njo^ S^£Jb RLL(Run Length Limited) 
3E1 M§5fb ^U^3 S XI Oil AH n bl^£J 3E?HES S!£H°I m bl^oj Ql 01 EH ^ ^56^ £X\ Oil °[0iAH: 

gJ^SIfe 3E?-JE ^^^i Oil AH OIS 3Et-IE, ^XH 3E?JE, QS 3E?-IE§ XHSSh^ AlHM SilXI^EH; 

£PI OIS 3E?JE°J eiiE XHI^4=(EZ)S SA^SfOI 4PI EZ^Oil d>E| OIS 3E?-IE^h X|A|5h3 CH 3E 311 UEfLHfe XH13 HI- 21 01 EH 
(ncg)£| »S a«^|; 

OIS 3E?-IE3 ^§°J bi^M SA^hOI g^ 3E?JEi B^SPI $\m B^ ^1>M XHI^m^ B^^l: ^ 

g^ 3Et-IE1 DtX\0\ 2| 3E 312] 3Et-JE18 3E?-IEL|£J DC(Direct Current) UEJ-LH^ XH1 1 HI- 21 □ I EH (CSV: Codeword Sum Val 
ue)2] Qm 3E?JE2j DSV ai 01 gr^# Oil^o^ XHI 2 HI- BID I EH (INV)HJ ^S0| AH^ Si^m bHxl^ ?3E 311, ^>PI g^ 3 

B^e ^leh BB 3E 3111 ^hXI EN , ^P! XII 3 Hf- 21 01 EH (ncg). £PI g^ 3E^Ei B^ tils., DSV XHI OH APIM UEfLHfe DSV 
XHI Ot <M^Oi| ammo\ OIS 3E?IE2J &P| XHI3 Hl-El-OI EH (ncg)^f XI §6^ ^Pl 3E 311 g SrUOilAH ^XH 3E?-IE0il Qi§et m b|^£j 
CHI 01 EH M XHIgm^ 3ES1 S^6 r ^ Sxl. 

8^8 44. 
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H4380II ^Oi AH, £PI A|H§ aiXI^Ei°i l^2S¥0 §21 HHEdl 3#§HAH g§9 §}| EH 001 HCH£ 2i92i23 3Pi£ M§SH1 3g 
XI ^ Ah M§^b §21 3^ a SS3IS CH fi&§fb ^£ Sxl. 

S^S 45. 

XII44B0II 9iO\M, £PI §^1 015* A|2fmOj DSV XHICHg 3ESIE tfSJ £1E^0|| CH^Sfe DSV HI 01 APIOIH DSV 3E9f 4 V 2JS 3 

e?he^¥eh si#?i di^e xn^shfe 511 m&2.^ ^£ sa. 

S^iJ 46. 

XII44»0II 21 01 AH, £PI m?\ 01- ^§§1 A! 2* oh 01 DSV HlOig 3E?-1E tfffl eJE^OII CHgSfe DSV £1^011 CP- ej- DSV 3E^ ^SS 
3E?-IE1 ^E2| DSV XHICHg 3E51 OlgShOl = 511 ohfe ^5 Sxl. 

47. 

XII43S0II 2JCHAH, £PI Strife, 

£PI 013 SE^ESJ eilH HI^4=S SAhSfOi £PI EZ&OII If 51 013 3ESIE3I- XI A| 8H2 °it=r DM 3E 311 UEHUb ncg XHI CH £J^§ 
XllSSfe HI1 um SAP!; 

3E Oil 21 £21 5>br 3E?-IE1 St5f]| ¥|6H Ai £P| 0I3 3ESIE2] 4^ UI^S 2 Ah m 01 £§&0IPJ Oil 21 Xil CH ^111 

HISmbf AHI2 die S API; §i 

£PI XII 2 UIM SAPI^¥Ei XHISSlb Oil 21 XII 01 £ls2h £P| 731 1 HIM 3APIS¥H J9I59 = ncg XII 01 HI 3 # EH St 01 e £PI ncg XIICH 

^JH XI1 1 ^SO, £PI XII 2 die 2API^¥Ei Oil SI XIICH HISSH &>IU ncg XIICH <MsPh XHI 3 &EH&OI OfUB £PI 

XI1 1 HIM aAPIS¥H X||S£)^ XI1 1 » XII 2 &EH&2J ncg XIICH A J5l 3CHS XHIgShfe ncg £3 ^ m^m SBWfe §X|. 

S?» 48. 

XII47»0|| £1CHAH, £PI ncg £3 §J sj^br £PI 0| 2 3E^-JE2| »?l 4dl^g 2 Ahold EZStOI OSJ XII 3 Hh£hOI El(ncg)M XII 2 6* EH 

2jo S §^5Q ( EZ&OI 10I& 301 oHi = XII 3 HhEhOI £H(ncgm XII 3 &EHSt££ t^6[3, EZStOI 401 2? XII 3 HhEhOI EH(ncg)g XII 
1 &EH&E£ • 511 6fe 3X1. 

S^S- 49. 

HI47S h 0|| 2A0HAH, £PI ^£ 3E5b £PI ncg £3 §J fflSS¥H XllSSte XHI3 EhEhOI EH (ncgPh XII 3 ^EH&OIS £PI §!XH 3E?-IE01I 
CHSSfe £!BU CHI 0| EH ■ SB 3E 311 § Oil AH »U2| 3E 311 0|g8K)1 ^55^ 51 M ^§°S ^ S». 

50. 

XII47«0II 2iOH AH , £PI ^£ 3E5b £PI ncg £3 ^ s|^¥EH Xi|g£J^ XH13 EheiDI EH (ncg)m XII1 ^EHStOJS ^^l ^XH 
□ g|£H CHIOIEHM #^| ?3E 311 §011 AH 6fU2| 3E 311 OlgBFOj 311 f§2S 6^ Sxl 

51. 

XII47S0II 2iCHAH, ^Ol 3ESb x3E 311 g SfUSJ 3E neUI2i ^¥ E^ &XHI SEtIEIS 6hU 0I^2J DSV 3E 3 

MM CH ^hXI3 "S2^ 8fe ^EE Sxl. 

52. 

XII51»0II 2I0HAH, ^Ol ^£ 3E5b ^Ol ncg ^3 ^ §IS£¥EI XII^SI^ XII 3 Hh ELh □ I EH (ncg)Ph HI 2 ^EH^0I3, ^>P| DSV XilOH tl^. 
QU WZ\ DSV HI OH APIOIS ^2E 311 m ShUSI 3E 3 s 01! AH QIOIEIM ^3, DSV XIICH APPh OhUS &PI DSV 3E 31 SE 
DSV 2E 312J 2E?JE2lb XI1 1 IU^0|E1£| ¥^2| HI 2 n^OIEHSJ ^§01 ^Q|oi ^3E 311 0|| AH ^£ QIOIEHM 31 ^§2? 

&xi. 

53. 

HI 47^ CHI 2i0i AH, &J\ HI 2 dl^ S API Oil AH ^ 013 2E?-JE2J 4d|^ 8(1 000b) E^ 9(1 001 b)^h £|fe XIM SM5f3, ^>P| B«5IO||/d 
Dfl 3E^IE2| 921^ b|M2f SfflM B|^2J StOI 0 E^ 121XIS SAhSUl, 3ESfe £PI HI 3 nhBfDI a(ncg)^ HI 3 ^EU^0I3, 

^>P| 9^]RH d|^2f dl^^h CHE m dl^E^E "1" 21 XI Oil d>df 3E g £ E^ ¥|2j 3E^E§ <^^6^ 511 ^S2^ 5lb 

Sxl. 

54. 

fll47»0ll 2i0HAH, HI 2 dIM S API Oil AH ^ 013 2E?HE2J 4dl^^F 8(1000b) E^ 9(1001b)^h £|^ XIS SAf5^3, ^Pl Eh ^ ^ I OHI AH 

D§ 3E?-IE2J ^oj 4 y|eg gA[6[3, ^>P| 3E5n ^Pl W&Q\ EH (ncg)^ HI 3 ^EH^0I3, ^^l 4d|^2] El E HI Oil d[2| 
3E§ ^ E^ ¥|£J 3EtJEI 3^8MI £1^ 511 ^§2^ o[±= ^5 §X|. 

S 1 ?^ 55. 

HI 47 ^011 SiOiAi, ncg £3 ^ s|^^ 013 3E?-j E°l EZ^OI 1013 AH 013 3E?-]E2J «9| 4dlM2J StOI 8(1 000b) Eb 90001b 
)gj CLH API XI 3E?4ES| HI 3 HI- El- 0 1 EH (ncg)M ^3E 311 g SfUSj 3E 3101 £|E^ 6PI ^1 oH AH £PI HI1 d|^ S API^¥ 

EH XHI^EJ^ ncg HI OH <m^oj XHI3 &EH&1 XHI1 M2i2£ 511 ^S2S 5fb §xl. 

56. 

HI 43^ Oil 210HAH, 1 , 8, m8 8, nS 12^ Sfe (1,8,8,12) 3E2! 511 ^§2^ ©fe Sxl. 

E3 
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WIPS PIView 3.3.2.6 
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00010100100100 
00010101010001 
00010100100100 
0001010001 0010 
000101 00 10 1001 
0001010001 0010 
00010100001001 
000 101 0001 01 01 
00010010101000 
00010010101000 
00010010010100 
00010100000100 
00010100000100 
00010010010100 
OOOIOOIOOOIOIO 
OOOIOOIOOOIOIO 
00010010000101 
00010000100000 
01010101010100 
01010101010100 
01010101001010 
01010101001010 
01010101000101 
00010010000010 
00010010000010 
00010001000001 
01010100010000 
01010010101010 
01010101000010 
01010010101010 
01010010100101 
01010101000010 
01010010001000 
01010010001000 
01010001010101 
01010100100001 
01010010100010 
01010001000100 
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0100 100 100 1000 
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0100 1000 100 1O0 
01001000100100 
01010001001001 
01001000010010 
01001000010010 
01001000001001 
01010000101010 
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180 


01 01 0001 000 100 
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181 


01010000001000 
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182 


01001010100001 
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183 
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01001000101001 
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185 
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01 010001 OOOIOO 
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201 
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3 


202 


10101000100001 
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3 


205 


10100101000100 
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206 
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3 


207 


01001001001000 


4 


208 


10100100100010 
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209 
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210 


01001000100100 
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211 


10100010100100 


3 


212 


lOlOOOlOlOOlOO 


4 


213 


rtuoooiooiooio 
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214 


01001000100100 
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215 


01001000010010 
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216 


10100010010010 
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217 


10 100010001001 
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218 
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3 


219 


10100001010100 
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220 


10100001001010 
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221 


10100001001010 
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10100001000101 
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10100000010000 
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Data 
Symbol 


MCG1 


H0Q2 


D0G1 


DCG2 


Code Word 
MSB LSB 


HOG 


Code Word 
MSB LSB 


HOG 


Code Word 
USB LSB 


NOG 


Code fofd 
MSB LSB 


NOG 


000 


101010000000 


1 


001010000000 


1 


101010000000 


1 


001010000000 


1 


001 


100101000000 


1 


000101000000 


1 


100101000000 


1 


000101000000 


1 


002 


100010100000 


1 


000010100000 


1 


100010100000 


1 


010000000010 


3 


003 


100001010000 


1 


000001010000 


1 


100001010000 


1 


oiooooooooio 


4 


004 


100000101000 


3 


000000101000 


3 


100000101000 


3 


010000001000 


3 


005 


100000101000 


4 


000000101000 


4 


100000101000 


4 


010000010001 


2 


006 


100000010100 


3 


000000010100 


3 


IOOOOOOIOIOO 


3 


010000010010 


3 


007 


iooooooioioo 


4 


000000010100 


4 


IOOOOOOIOIOO 


•4. 


010000010010 


4 


008 


100000001010 


1 


001001000000 


1 


100000001010 


3 


001001000000 


1 


009 


100000000101 


2 


000100100000 . 


1 


100000000101 


2 


000100100000 


1 


010 


010101000000 


1 


000010010000 


1 


000010010000 


1 


010101000000 


1 


Oil 


010010100000 


1 


000001001000 


3 


000001001000 


3 


010010100000 


1 


012 


010001010000 


1 1 


000001001000 


4 


000001001000 


4 


010001010000 


1 


013 


010000101000 


3 


000000100100 


3 


100000001010 


4 


010000101000 


3 


014 


010000101000 


4 


000000100100 


4 


100000010010 


3 


010000101000 


4 


015 


010000010100 


3 


000000010010 


3 


100000100010 


3 


010000010100 


3 


016 


010000010100 


4 


000000010010 


4 


100000101010 


3 


010000010100 


4 


017 


010000001010 


3 


010100010100 


3 


100001000010 


3 


010000001010 


3 


018 


010000001010 


4 


010100010100 


4 


100001001010 


3 


010000001010 


4 


019 


010000000101 


2 


010100001010 


3 


100001010010 


3 


010000000101 


2 


020 


010000000010 


3 


001010000001 


2 


100010000010 


3 


001010000001 


2 


021 


010000000010 


4 


000101000001 


2 


100010001010 


3 


000101000001 


2 


022 


010010000000 


1 


001010100000 


1 


10001001O01O 


3 


001010100000 


1 


023 


010100000001 


2 


001000000001 


2 


100010100010 


3 


001000000001 


2 


024 


101010000001 


2 


000010100001 


2 


101010000001 


2 i 


010000100010 


3 


025 


101001000000 


1 


010100001010 


4 


101001000000 


1 


010100001010 


3 


026 


101000000001 


2 


001000000010 


3 


101000000001 


2 


001000000010 


3 


027 


100101000001 


2 


000001010001 


2 


100101000001 


2 


010000100010 


4 


028 


100100 100000 


1 


010100000101 


2 


100100100000 


1 


010100000101 


2 


029 


100010100001 


2 


000000101001 


2 


100010100001 


2 


010000100100 


3 


030 


100010010000 


1 


010001000000 


1 


100010010000 


1 


O1O0O1O00000 


1 


031 


1 00001010001 


2 


000000010101 


2 


100001010001 


2 


010000100100 


4 


032 


100001001000 


3 


001010101000 


3 


100001001000 


3 


001010101000 


3 


033 


100001001000 


4 


001010101000 


4 


100001001000 


4 


001010101000 


4 


034 


100000101001 


2 


010010000001 


2 


100000101001 


2 


O1OO1OOO0OO1 


2 


035 


100000100100 


3 


001010010100 


3 


100000100100 


3 


001010010100 


3 


036 


100000100100 


4 


001010010100 


4 


100000100100 


4 


001010010100 


4 


037 


100000010101 


2 


001010000010 


3 


10OO00O1O101 


2 


001010000010 


3 


038 


100000010010 


1 


001010001010 


3 


1OO0O0O1OO1O 


4 


001010001010 


3 


039 


100000001001 


2 


001010001010 


4 


100000001001 


2 


001010001010 


4 


040 


100000000100 


3 


001010000010 


4 


100000000100 


3 


001010000010 


4 


041 


100000000100 


4 


001001000001 


2 


100000000100 


4 


001001000001 


2 


042 


010101000001 


2 


000101000010 


3 


100010101010 


3 


000101000010 


3 


043 


010100100000 


1 


001010000101 


2 


100100000010 


3 


001010000101 


2 


044 


010010100001 


2 


000101000010 


4 


100100001010 


3 


000101000010 


4 


045 


010010010000 


1 


001000100000 


1 


100100010010 


3 


001000100000 


1 


046 


010001010001 


2 


000100100001 


2 


100100100010 


3 


000100100001 


2 


047 


010001001000 


3 


000101010100 


3 


100100101010 


3 


000101010100 


3 


048 


01000100 1000 


4 


000101010100 


4 


100101000010 


3 


000101010100 


4 


049 


010000101001 


2 


OOOOIOVOOOIO 


3 


000010100010 


3 


010000101001 


2 


050 


OlOOOO 100100 


3 


000101001010 


3 


100101001010 


3 


000101001010 


3 


051 


010000100100 


4 


000101001010 


4 


100101010010 


3 


00010 10010 10 


4 


052 


0 1000001010 1 


2 


000010100010 


4 | 


000010100010 


4 


010000010101 


2 


053 


0 10000010010 


3 


000101000101 


2 


000001000000 


1 


000101000101 


2 


054 


010000010010 


4 


000100010000 


1 


000001000001 


2 


000100010000 


1 


055 


010000001001 


2 


000010101010 


3 


000030101010 


3 


010000001001 


2 


056 


010000000100 


3 


000010010001 


2 


000010010001 


2 


010000000100 


3 


057 


010000000100 


4 


000001010010 


3 


000001010010 


3 


010000000100 


4 


058 


010100000010 


3 


001000000010 


4 


000001000010 


3 


001000000010 


4 


059 


010100000010 


4 


000100000001 


2 


000001000010 
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000100000001 
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1 
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oyvgu i 
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D0G1 


DCG2 


Code ford • 
tfSB LSB 


MAP 


Code ford 
MSB LSB 


NCG 


Code lord 
MSB LSB 


NCG 


Code ford 
USB LSB 


NCG 
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010100101000 
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001000101000 


3 


000001000100 

WW www A WW AW 
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062 


010101010000 
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3 
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VX UUVUX WX V X 
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AAA 
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xv Xv Xv XVX UUU 


A 


m nnnm mmn 
uxuuuuxuxuxu 
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UOO 
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1 


001000010100 


3 


101010100000 

XI/ XV XvlUUvW 


■1 
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oniooooioino 

UU XUUUv xvx vv 
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Af*; 


101010010100 


3 


000010001000 


3 


10 10 100 10 100 

XV XV X\A/ XV XVV 


3 


01 00001 01010 

vlWWVJAvxv xv 


4 


067 


ioioiooioioo 


4 


000010001000 

WW 4 WW -A wv 


4 


101010010100 

XV XV 1W XV XVV 


A 
** 


010001000100 

VXVWXVWXvV 


o 


068 


101010001010 


3 


000001010101 

VAJ VWXV IV iVl 


9 


1O10100O1O1O 
Xv XU XUvU X vXU 


o 
o 


ni nnniA/Yiinn 

UXUUUXUUUXUU 


A 
4 




101010001010 


4 


000001000100 

W WV X-VW iW 


3 


imoioooioio 

Xv XV lwU XV/ XV 




m ooo lOAinon 

VX UUU XvUXUW 


O 


A7A 
U /U 


101010000101 


2 


000001000100 

WWVXWV xvv 


4 


101010000101 

Xv xv IvuW lv i 


9 


oi nooinoinon 

VX uuv XUV1UW 


A 
** 


071 

v * X 


101010000010 


3 


0000010 10010 


4 


101010000010 


3 


01 000 1001001 

VX VW xwxvvx 


2 


072 


101010000010 

a v* v av wwa> v 


4 


000001001001 

WWwW VX W X 


2 


101010000010 

XU 1U XlAAA/v XU 


*» 


oinooimnnoi 
ux UUU xu xuuux 


9 


073 
vv 


101001010000 


1 


0010000 10 100 

W 1UVW XV Xvv 




io iooio inoon 

XV XUU1U lvvUv 


1 
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nnmnnn imnn 
UU lUvUU xuxuu 
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000000101 010 

vwUU vv x vl wlU 
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ux UUU XU XUU xu 
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o. 
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v fw 
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W LWUUU1U XV 
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■a 
o 
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1 
1 
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UX UUU XU XUU XU 
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9 


XU lUvUUxU 1UU 
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z 
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2 


200 
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3 
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010101000100 


4 


001010100101 


2 


000010101000 


4 


001010100101 


2 


212 


010100101010 


3 


010001000101 


2 


000010101001 


2 
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2 
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010100101010 


4 


010000010000 
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000010101010 
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3 
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3 


101010101010 


3 
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3 
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101010101010 


4 
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101010101010 


4 
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101010100101 


2 


001001010101 
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101010100101 


2 


001001010101 
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217 


101010100010 


3 


001010100010 


3 


101010100010 


3 


001010100010 


3 


218 


101010100010 


4 


001010100010 


4 


101010100010 


4 


001010100010 


4 


219 


101010010001 


2 


001010010001 


2 


101010010001 


2 


001010010001 


2 
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101010001000 


3 


001001000100 


3 


101010001000 


3 


001001000100 


3 


221 


101010001000 


4 


001001000100 


4 


101010001000 


4 


001001000100 


4 


222 


101001010101 
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001000100010 


3 


101001010101 


2 


001000100010 


3 
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101001010010 


3 


001001010010 


3 


101001010010 


3 


001001010010 


3 


224 


101001010010 


4 


001001010010 
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101001010010 
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001001010010 
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001001001001 
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101001001001 
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001001001001 
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101001000100 
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101001000100 


3 
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101001000100 


4 
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101001000100 


4 
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3 


1O1OO0101010 


3 


001000101010 


3 
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101000101010 


4 


001000101010 


4 


101000101010 


4 


001000101010 


4 
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2 
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2 


001000100101 
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101000100010 
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3 
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101000100010 
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101000100010 
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233 
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101000010001 
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3 
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235 
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4 
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4 
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4 
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100101010001 


2 
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2 


100101010001 


2 


000101010001 
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100101001000 


3 
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4 


100101001000 


3 


000100100100 


4 
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100101001000 


4 
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100101001000 


4 
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100100010010 
100100001001 
100100000100 
100100000100 
100010101000 
100010101000 
100010010100 
100010010100 
100010001010 
1O0O1O0OO1O1 
100010000010 
100001000001 
100000100000 


4 

2 

1 

2 
3 
4 
3 
4 
3 
4 
1 
2 
1 
2 
1 


000100001001 

000100010101 

000010101000 

000010101000 

000100000100 

000100000100 

000010010100 

000010010100 

000010001010 

000010001010 - 

000010000101 

000000100000 

000010000010 

000010000010 

000001000001 


2 
2 
3 
4 
3 
4 
3 
4 
3 
4 

2 . 

1 

3 

4 

2 


100100100100 
100100010101 
100100010010 
100100001001 
100100000100 
100100000100 
100010101000 
100010101000 
100010010100 
100010010100 
100010001010 
100010000101 
100010000010 
100001000001 
100000100000 


4 

2 
4 
2 
3 
4 
3 
4 
3 
4 
4 
2 
4 
2 
1 


000100001001 
000100010101 
010101000001 
010101000010 
000100000100 
000100000100 
010101000010 
010101000100 
010101000100 
010101000101 
010101001010 
010101001010 
010101010000 
010101010100 
010101010100 


2 
2 
2 
3 
3 
4 
4 
3 
4 
2 
3 
4 
1 
3 
4 
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Uala 

Svmhol 


DSV Code Group 


Data 

Svmhf> 1 


DSV Code Group 


Code Word 
MSB LSB 


NCG 


Code Word 
MSB LSB 


NOG 


AAA 

uuu 


010101000000 


1 




010001000100 


3 


UU1 


010010100000 


1 


aqa 


010001000100 


4 


00Z 


010001010000 


1 


OoY 


010000000100 


3 


A AO 

OUo 


010000101000 


3 


Ooo 


010000010001 


2 


004 


010000101000 


4 


AOO 

OJy 


010101010100 

W Av ^ V i< V A V v 


3 


005 


010000010100 


3 


040 


010000000100 


4 


00b 


010000010100 


4 


041 


010100100001 

V Aw 7 *W A WW A 


2 


007 


010000001010 


3 


042 


010010100010 


3 


008 


010000001010 


4 


043 


010101010100 

v aw w a v aw a w 


4 




010000000101 


2 


A A A 

044 


010010100010 

\# AW V/ AW Aw WW A V 


4 


010 


010100100000 


1 


r\ ac 

045 


010010101010 


3 


mi 
Oil 


010010010000 


1 


04O 


010010010001 


2 


Olz 


010001001000 


3 


04/ 


010010101010 


4 


Olo 


010001001000 


4 


04o 


010101001010 


3 


(\^A 

014 


010000100100 


3 


04y 


010001010010 


3 


015 


010000100100 


4 


050 


010101001010 


4 


A1A 
UIO 


010000010010 


3 


AR1 

OOl 


010000100010 


3 


Ai7 
01/ 


010000010010 


4 


AR9 


010001010010 


4 


m q 
Olo 


010000001001 


2 




010000100010 


4 


mo 

oiy 


010101000101 


2 


054 


010100101010 

W A W A.W A W Aw A W 


3 


a*v\ 
020 


010000000010 


3 


Arc 

055 


010100101010 


4 


0^1 


010000000010 


4 


05b 


010001001001 


2 


noo 
vZZ 


010010000000 


1 


05/ 


010101000010 


3 




010100000001 


2 


ACQ 

05o 


010100000010 


4 


sjlA 


010101000001 


2 


ACQ 

ooy 


010100101000 


3 


025 


010100010000 


1 


OoO 


010100101000 


4 


aoa 
O^o 


010100000010 


3 


OOl 


010101010000 


1 


Os/ 


010010100001 


2 


UuZ 


010101000010 


4 


UZo 


010010100101 


2 


ACQ 

Ooo 


010000101010 


3 


029 


010001010001 


2 


064 


010000101010 


4 


030 


010010001000 


3 


065 


010000100101 


2 


031 


010000101001 


2 


066 


010000001000 


3 


032 


010010001000 


4 


067 


010000001000 




oa^ 


010001010101 


2 


068 


010101000100 


3 


034 


010000010101 


2 


069 


010101000100 


4 
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Data 


MCG1 


M0G2 


D0G1 


DCG2 


Symbol 


Code ford 
MSB LSB 


NOG 


VIMC RUi U 

MS LS 


ICG 


V Afi A VaIT tfl 

vwe wor a 
MsR 1 cn 


NCG 


Loae ■ or a 

II CO f CD 


NOG 


000 


V 1V/1U1\AAAAJ\JU 


1 
1 


wAAl A 1 AAAAAA A 

X0010 10000000 


1 


Al Al A • AAAA AAA 

0101010000000 


1 


xOO 1010000000 


i 1 


001 


n iaa i a i aaaaaa 
U 100 1U 1000000 


1 


_AAA 1 Al AAAAAA 

xOOOlOlOOOOOO 


1 


0100101000000 


1 


xOOOlOlOOOOOO 


1 


002 


0 1UUU1U1UUUUU 


1 


#VAAA1A 1 AA AA A 

xOOOO 10 100000 


1 


orooo io looooo 


1 


xOlOOOOOOOOlO 


3 


003 


0100001010000 


1 


xOOOOOlOlOOOO 


1 


0100001010000 


1 


xOl 0000000010 


4 


004 


A i/u\nnAi Al AAA 

0100000101000 


3 


xO 00000101000 


3 


0100000101000 


3 


xOlOOOOOOlOOO 


3 


005 


r\ i aaaaai a i aaa 
0 10000010 IIXJU 


4 


AAAAAA 1 Al AAA 

xOOOOOO 101000 


4 


0100000101000 


4 


xO 100000 10001 


2 


006 


A 1 AAAAAAl Al AA 

0100000010100 


3 


A AAA AA A A m A A 

xOOOOOOOlOlOO 


3 


s 0100000010100 


3 


XOIOOOOOIOOIO 


3 


007 


0 100000010100 


4 


XOOOOOOOIOIOO 


4 


0100000010100 


4 


XOIOOOOOIOOIO 


4 


008 


A 1AAAAAAA 1A 1 A 

0100000001010 


1 


A t A A * AAAAAA 

xOOlOOloOOOOO 


1 


0100000001010 


3 


xOO 1001000000 


1 


009 


A 1 AAAAAAAAl Al 

0100000000101 


2 


xOOOlOO 100000 . 


1 


0100000000101 


2 


xOOOlOOlOOOOO 


1 


010 


w>A1 A lA 1 AAAAAA 

XvlU 1U 1ULHJUIAJ 


1 


uAAAA 1 AA1 AAAA 

xOOOO 100 10000 


1 


_ A AAA 1 A A 1 AAA A 

xO 000 10010000 


1 


xOlOlOlOOOOOO 


1 


Oil 


_Ai AAl Al AAA AA 

XOIOOIOIOOOOO 


1 


AAAAA1 AA1 AAA 

xO 00001001000 


3 


xO 00001001000 


3 


xOl 00 10100000 


1 


012 


wAI AAA t Al AAAA 

X 01000 1010000 


1 


-A AAA A -t AA -4 AAA 

xO 00001001000 


4 


xO 00001001000 


4 


xOl 00010 10000 


1 


013 


_Ai AAAA1 Al AAA 

X 010000 10 1000 


3 


AAAAAA 1 AA 1 A/\ 

xOOOOOOlOOlOO 


3 


0100000001010 


4 


xOlOOOOlOlOOO 


3 


014 


Ai/lnnnin i A AA 

xOlOOOOlOlOOO 


4 


xOOOOOOlOOlOO 


4 


0100000010010 


3 


xOlOOOOlOlOOO 


! 4 


015 


_ Al AAAAAl Al AA 

X U 100000101 uo 


3 


AAAAA Al AAl A 

XOOOOOOOIOOIO 


3 


0100000100010 


3 


xOlOOOOOlOlOO 


3 


016 


Al AAAAAI Al AA 

X 01000 00 10100 


4 


xOOOOOOOlOOlO 


4 


0100000101010 


3 


xOlOOOOOlOlOO 


4 


017 


r\ i AAA AAA 1 A * A 

xOlOOOOOOlOlO 


3 


xO 10100010 100 


3 


0100001000010 


3 


XOIOOOOOOIOIO 


3 


018 


XOIOOOOOOIOIO 


4 


xO 10100010 100 


4 


0100001001010 


3 


xOlOOOOOOlOlO 


4 


019 


xOlOOOOOOOlOl 


2 


xO 10100001010 


3 


0100001010010 


3 


xOlOOOOOOOlOl 


2 


020 


A« AAA AAA AA t A 

xOlOOOOOOOOlO 


3 


xOOlO 10000001 


2 


0100010000010 


3 


xOO 10 10000001 


2 


021 


xO 100000000 10 


4 


xOOO 101000001 


2 


0100010001010 


3 


xOOOlOlOOOOOl 


2 


022 


xOlOO 10000000 


1 


xOOlOlOlOOOOO 


i 1 


0100010010010 


3 


xOO 10 10100000 


1 


023 


xOlOlOOOOOOOl 


2 


xOOlOOOOOOOOl 


! 2 


0100010100010 


3 


xOOlOOOOOOOOl 


2 


024 


0101010000001 


2 


xOOOO 10100001 


2 


0101010000001 


2 


XOIOOOOIOOOIO 


3 


025 


Al Al AA 1 ATfcrW^/V\ 

0101001000000 


1 


_A 1 Al AA AAl A^ A 

xO 10100001010 


4 


0101001000000 


1 


XOIOIOOOOIOIO 


3 


026 


0101000000001 


2 


xOOlOOOOOOOlO 


3 


0101000000001 


2 


xOOlOOOOOOOlO 


3 


027 


A ^ AA 1 A 1 AAAA An 

0100101000001 


2 


xOOOOOlO 10001 


2 


0100101000001 


2 


xOlOO 00100010 


4 


028 


A "1 AA lAAlAAAAA 

0100100100000 


1 


xO 10100000 101 


2 


0100100100000 


1 


xOlOlOOOOOlOl 


2 


029 


0 100010 100001 


2 


xO 00000 101001 


2 


0100010100001 


2 


xOlOOOOlOOlOO 


3 


030 


A 1 AAA1 AA1 AAAA 

0 100010010000 


1 


—A 1 AAAl AAAAAA 

xO 10001000000 


1 


0100010010000 


1 


xOlOOOlOOOOOO 


1 


031 


A 1AAAA 1 Al /V\m 

0 10000 1010001 


2 


/tAAAAAAIA 1 A 1 

xOOOOOOOlOlOl 


2 


0100001010001 


2 


xOlOOOOlOOlOO 


4 


032 


A 1 AAAA 1 /V1 1 AAA 

0100001001000 


3 


xOOlO 10101000 


3 


0100001001000 


3 


xOO 10 10101000 


3 


033 


A 1 AAAA 1 AA « AAA 

0100001001000 


4 


xOOlO 10 101000 


4 


0100001001000 


4 


xOOlOlOlOlOOO 


4 


034 


A "Y AAAA A * A 1 A A* 

0100000101001 


2 


xO 100 10000001 


2 


0100000101001 


2 


xOlOO 10000001 


2 


035 


0100000100100 


3 


xOOlO 10010 100 


3 


0100000100100 


3 | 


xOO 1010010100 


3 


036 


0100000100100 


4 


xOOlO 10010 100 


4 


0100000100100 


4 


xOO 1010010100 


4 


037 


0100000010101 


2 


xOOlO 10000010 


3 


0100000010101 


2 


xOO 1010000010 


3 


038 


0100000010010 


1 


xOO 10 10001010 


3 


0100000010010 


4 


XOOIOIOOOIOIO 


3 


039 


i\ i AAAA AAA t A Al 

0100000001001 


2 


xOOlO 10001010 


4 


0100000001001 


2 


xOO 10 10001010 


4 


040 


A 1 AAAAAAAAl AA 

0 10000000 01 ou 


3 


xOOlO 1000001 0 


4 


01 00000000 100 


3 


xOO 10 10000010 


4 


041 


A 1 AAAAAAAAl AA 

0 10000000 01 00 


4 


YIA1AA1 AAAAA 1 

xOOlOOlOOOOO 1 


2 


0100000000 100 


4 


xOO 1001000001 


2 


042 


„A1A 1 A lAAAAAl 

xOlO 101000001 


2 


A /V\ t A * AAAAl A 

xO 001 010000 10 


3 


0100010101010 


3 


XOOOIOIOOOOIO 


3 


043 


«Al A 1AA1 AAAAA 

X01U 100 100000 


1 


^AAIAIAAAA 1A 1 

X0010 10000 101 


2 


0100100000010 


3 


xOO 10 10000 101 


2 


044 


„A1AA1 A1 AAAfll 

XO 1U0 lO 100U U 1 


Z 


^\AA1 Al AAAA1 A 

XOOOIOIOOOOIO 


4 


0100100001010 


3 


XOOOIOIOOOOIO 


4 


045 


vAmninm mm 

X\Jl\J\Jl \JJ 1VA>W 


i 
1 


^■A A 1 AAA 1 AAAA A 

XOO1O00 100U0 u 


1 


Al AAl AAAtAAl A 

0100100010010 


3 


xOO 1000100000 


1 


046 


v AT AAA 1 Al AAAl 
XUlUwlulOUUl 


o 
£. 


~AAA1 AAl AAAA 1 

xOOOlOO 10000 1 


2 


0100100100010 


3 


xOOOlOOl 00001 


2 


047 


vAI AAAlAAIAAA 

XU1U00100 10U0 


3 


«_/l/V\l Al Al A 1 A A 

xO 00101010 100 


3 


0100100101010 


3 


xOOOIOIOIOIOO 


3 


048 


i#A1 AAA IAA 1AAA 

X01U00 100 1000 


4 


.i\AAl Al At A 1 A A 

X000101010100 


4 


01 001 01 000010 


3 


xOOOlOlOlOlOO 


4 


049 


»»A1AAAA1 A 1 AAl 
X01000010 1001 


2 


.y\AAA * A 1 AAA i A 

xOOOO 10 100010 


3 


xOOOO 10100010 


3 


xOlOOOOlOlOOl 


2 


050 


« Al AAAA1AA1 AA 

XUIIaaJU 100 10U 


3 


.J\AA1 Al AAl Al A 

xO 00101001010 


3 


0100101001010 


3 


xOOOlOlOOlOlO 


3 


051 


„ai AAAA1AA1 AA 

x 010000 100 100 


4 


aaa ■■ A 1 AA 1 Al A 

xO 00101001010 


4 


0100101010010 


3 


xOOOl 01001 010 


4 


052 


xOlOOOOOlOlOl 


2 


xOOOO 10 100010 


4 




** 


vAlAAnAniAlfll 
XUllAAAAJ Iv IXIl 


o 
C 


053 


xOlOOO 0010010 


3 


xOOOlOlOOOlOl 


2 


xOOOOOlOOOOOO 


1 


xOOOlOlOOOlOl 


2 


054 


XOIOOOOOIOOIO 


4 


xOOOlOOOlOOOO 


1 


xOOOOOlOOOOOl 


2 


xOOOlOOO 10000 


1 


055 


x 01000000 1001 


2 


XOOOOIOIOIOIO 


3 


xOOOO 10101010 


3 


x<)l(XXX001001 


2 


056 


xOlOOOOOOOlOO 


3 


xOOOO 10010001 


2 


xOOOOlOOlOOOl 


2 


xOlOOOOOOOlOO 


3 


057 


xOlOOOOOOOlOO 


4 


xOOOOOlOlOOlO 


3 


xOOOOOlOlOOlO 


3 


xOlOOOOOOOlOO 


4 


058 


xOlO 1000000 10 


3 


xOOlOOOOOOOlO 


4 


xOOOOOlOOOOlO 


3 


xOOlOOOOOOOlO 


4 


059 


xOlO 1000000 10 


4 


xOOOlOOOOOOOl 


2 


xOOOOOlOOOOlO 


4 


xOOOlOOOOOOOl 


2 


060 


xOlO 10010 1000 


3 


xOOlOOlOlOOOO 


1 


xOOOOOlOOOlOO 


3 


xOO 10010 10000 


1 



2003/12/15 



46 



WIPS PIView 3.3.2.6 



£^ 17b 



Data 
Symbol 


MCG1 


H0G2 


D0G1 


D0G2 


fode Word 
MSB LSB 


NOG 


ftvie lord 
KSB LSB 


MX 


/Vide Vord 

MSB LSB 


JCG 


Cndp Word 
MSB LSB 


NOG 


061 


av XU lUUlu X\J\AJ 


A 


vflftlftOniftl AAA 


o 


vftftftAAl AAAl AA 

XUUUUU1UUU 1UV 


A 
4 


vftftlftftftlftlftftft 

XUU XUUUXU l\mJ 


•> 

<3 


062 


vftift iftiAiftftftA 

XU1U XU H/iWw 


1 

X 


vftftlftftftlftlftftft 


A 
H 


vAftftftftl ftftft 1 ft 1 

xvuuuvxuuu XU X 


9 

z 


vftft Iftftftl ftl ftftft 
xuu xuuuxuiuuu 


A 

4 


063 


0101 01 010 1000 

V IV X V 1 V XV *V\A/ 


3 


xOOQOlOlOlOlO 


A 


ft 1 fllft 1ft 1A1 0/kl 


o 
o 


rOlftOOftlOOlOl 


9 


0o4 


0101 010101000 

v IV 1 V/ i U IU IU VU 


A 

i 


XVAAAJ XV l\rJ X\J X 


it 


ftl ftlft 1ft Iftl ftftft 
V/ XUlw XV XUXuUU 


A 
4 


vft 1 ftftftftl ftl ftlft 

xu xuuuu XU XU IU 


o 
o 


065 


n im ai ft ynrruY) 

U ly l V 1 uivaaaA/ 


i 
i 


vft ft 1 ftftftft 1ft 1 ft ft 
X\J \JX\AAJ\J 1\J 1UU 


o 


ftl ftlftlftlftftftftft 

u i u iu iu muuuu 


1 

1 


WY1 1 ftftftft 1 ft IftA 
XUU 1UUUU XU 1UU 


o 


066 


ftiftiftiftftiftiftft 

VXvlVX\A?X\)X\JU 




vftftftft Iftftftl ftftft 


3 


A1 ftlft IftAlftlftft 
Ul U1U XWlVxVV 


o 

o 


vA1 ftftftftl ft 7 ftlft 
XVI WW1 VxVIV 


4 


067 


ftiftiftiftftiftiftft 
V IU -IU iUU 1U1 VU 


A 


vflfYYi Iftftftl ftftft 


A 


ftl ftlft IftAlftlftft 
U 1 vXU XUUXU 11AJ 


4 


vft 1 OAA1 ftftft lftft 
XU I UUUXUUU XUU 


O 


068 


u ju X Ul UUU JU 1U 


9 


AU\WvlvlU Xv X 


o 
c 


ftl ftlftlftftftlftlft 

UXUXUXUUU1U1U 


o 


vftl ftftftl ftftft lftft 
XUlUUUiUUU 1.UU 


** 


069 


n i ft l A i ftftft 1 ft i ft 

U 1U1U1UUU IU IU 


A 
4 


vftftftft Al ftftft 1 Aft 
aV\AAJVxVW 1UU 


o 


ft 7ft Ift Iftftftl ftl A 
UlUlUlUUUlUxU 


A 

4 


vftl ftftftlftftl ftftft 

WlWUlVUiVW 


■3 


070 


0 10 1 0 10000101 


o 


-A AAAA1 AAA 1 AA 

XO 00001000 100 . 


4 


Al AimArWMAi 

0101010000101 


z 


wAl AAAl AAl AAA 

XOIOOOIOOIOOO 


4 


071 


A1A1 Al AAAAA 1 A 

010 10100000 10 


6 


w/\AAAAT A1AA1 A 

XOOOOOIOIOOIO 


4 


Al At A 1 AAAAAt A 

01010 10000010 


o 


_A i AAni AAl AAl 

X0 1 000100 1001 


z 


072 


a i ai m aaaaa 1 A 
0 10 1 0 100000 10 


4 


-/I AAAA 1 AAI AA 1 

xO 0000100 1001 




Ai A1A1 AAAAA1 A 

0101010000010 


4 


_Al AAAl Al AAAl 

xOl 000 10 10 001 


Z 


073 


A1A1 AA1A1 AAAA 

v 1 v x UU 1<J I VU UU 


1 


•WllAAAAlA iao 

XOuiOOOvxO 10O 


4 


Al Al AAI Al AAA A 

0 1 0x001 0 10000 


1 


■WllAAAAlAIAA 

XUU 10000 10 100 


4 


074 


A1A1 /V\ 1 AA/WAt 

010100 1000001 


Z 


wAAAAAA 1 Al Al A 

xOUOOOO 101010 


3 


Al Al AAI fWW\1 

0 1 0100100000 1 


2 


_Al iWll A 1 AA 1 A 

xOl 00010 100 10 


3 


075 


A 1A1AAA1A1AAA 

O 10100010 1000 


3 


~AA1AAAAA1 Al A 

XOOIOOOOOIOIO 


3 


Al AlAAAlAl AAA 

0101000101000 


3 


■uAA 1 A/WAAl A1A 

x00 1000001010 


3 


076 


A1A1 AAAlAIAAA 

0101000101000 


A 

4 


~AA1AAAAA1 Al A 

xOOlOOOOOl 01 0 


4 


Al A1A/V\! Al AAA 

0101000101000 


4 


uAft 1AAAAA1 A1A 

XOO 1000001 010 


4 


077 


Aim AAAl AAAAA 

OlOlvuvlUUUUU 


i 
1 


~AAAAAA1AAA1 A 

XOOOU UK) UAJ010 


O 


Al Al AAAIAAAAA 

0 1 0 10OO lOOOOO 


i 
1 


«»Al AAA1A1 AAI A 

XOIUUOIOIOUIU 


4 


078 


n mi nfxVM fti aa 

U XVXUUUU1 Vlw 


o 
o 


vftftlftftftftftft I A 1 
XUviUUUxXAl X\J X 


9 
Z 


ftl ftlftftftftlftl Aft 

UIUIUUUUIU 1UU 


>> 


vftft lftftftftftft Iftl 
XUU XU UUUUU IV i 


9 
Z 


079 


A 1 Al AA AA 1 Al AA 

O lUlUUUUlUlUU 


A 
4 


vAAAA 1 A AAA AAA 
XvOUO 10UJUVXJO 


1 
1 


Al A1AAAA1A1AA 
U 1 UIOUUU IV xVV 


4 


vAl AOAlOlO lOl 
XVlWVlVlV 1U1 


9 
Z 


080 


AlAl AAAAAlAIA 
0 lUlUuuOO 10 10 


9 


»»A A \ A 1 AAI AAAA 

XUU 10 lOOlvOOO 


1 


Al Al AAAAA! Al A 

01O10O0OO101O 


o 


wOA 1 A 1 AA 1 A AAA 
XUU IU 100 10000 


1 
1 


081 


A lAl AAAAA 1A1A 

0101000001010 


4 


wAAlAAl AAI AAA 

XOOIOOI 001 000 


3 


A1 Al AAAAA1 Al A 

0101000001010 


4 


wAAl AAl AAI /Wl 

XOO 1001001000 


J 


082 


AT AT AAAAAOt Af 

0 loiouoouoioi 


z 


wAAjaAj AAl AAA 

XvULUvLVUX WV 


4 


Al A1AAAAAA1A 1 

01 uiououoo IU 1 


Z 


vAA 1 AAl AAl AAA 

XOO 1U01U01UOO 


4 


083 


AlAlftftAAAftAlA 
V IVIWVVVVV LV 


J 


vftftlAlAIAAAAl 
XXJVIV IV xWW I 


Z 


Al AlAAftAAAAl A 
VIVLVVVVWVLV 


9 
O 


vAA 1A 1A1 OAOftl 
XUU IV IVLWVUt 


6 
Z 


084 


A 1 Al AAAAAAA 1 A 

0 10 1O0000O0 10 


A 

4 


«<AAlAAl Al AAA 1 

XOOIOUIOIOOO 1 


Z 


Al Al AAAAAAA1 A 

0101000000010 


4 


.rfV\ 1AA1 Al A/Vil 

XOO 100 10 1000 1 


o 

Z 


085 


A t AA 1 A 1 Al A 1 AA 

0100 10 101 01 00 


3 


.AAaAAa lAAAl A 

xO 00000 100010 


4 


A 1 AA* A 1 A * A * A A 

0100101010100 


3 


J\\ Art « AAAAAAA 

xOl 00 10000000 


1 


086 


A « AA i A 4 A 1 f\n AA 

0100 10 1010100 


4 


_mT\ AAA AAA AAA l 
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